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PREFACE. 



This Treatise is meant more especially for use in Royal 
Artillery offices^ by officers and others in charge of Ordnance^ 
and also for employment in the instruction of N.C. officers and 
men. Theoretical matter has been^ as far as possible^ left out, and 
what remains is ^ven briefly, and it is hoped with sufficient 
clearness to make it intelligible to all those who will have to use 
the Treatise. 

The former '' Text-book of Rifled Ordnance/* by Major Stoney 
and Captiun Jones, B.A., has been largely borrowed from in the 
preparation of this work, while the chapter on smoothbore ordnance 
has been taken from the work published in 1874, as revised &om 
existing notes by Captain Molony, late R.A., and Major Stoney, 
R.A. 

The nomenclature and pattern of the various sights and stores 
lure given in a separate chapter, while all the necessary instructions 
as to examination, repair, and preservation, have also been collected 
in a chapter at the end. The mode of re-arrangement employed 
has been adopted for the purpose of simpUfybg reference as far 
as possible, and of preventing any unnecessary repetition. 

In completing this work for the press, both my assistant- 
instructors have rendered me most valuable aid ; Serg.-Major 
White particularly in preparing the Table of Stores, &c., and 
Quarter-Master-Sergt Ashworth in collating the MSS. 

J. F. Owen, Capt. B.A., 
Instruction Branch, Capt. Instructor, B.Q.F. 

Boyal Ghm Factories, 
April 1877. 
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CHAPTER I. CHAP. I. 



METALS EMPLOYED IN GUN MANUFACTURE. 



Properties of Metals. — Malleability .—BrittlenesB.— Ductility.— Tenacity .-*Toagh- 
ness. — Softness. — Elastic limit. — Metals employed for Ordaanoe. — ^Bronze ; 
its onsuitability. — Cast Iron ; properties and defects. — ^Wrought Iron ; properties 
and defects. — Steel ; its definition, properties, and defects. — ^Failures of Cast Iron 
and Steel Foreign Ordnance. 



Properties op Metals. 

Before describing the metals employed in the manufacture of Service 
Ordnance, it is advisable to explain the meaning of certain words used 
to explain their different qualities. 

A metal is called **• maileal^le" or to have the property of '^ maHe' Malleability. 
ubiUtyy^ if it can be permanently extended in all directions without 
cracking or breaking (either by rolling, squeezing, or hanmiering). It Brittleness. 
is opposed to a ^ brittle " metal ; lead is very malleable, but steel when 
hardened is brittle* 

Duetiliiy is the property of permanently lengthening, when drawn Ductility, 
or pulled out, as copper is in wire drawing. Thus wrought iron is a 
very ductile metal. 

Toughness* is a quality very like tenacity, but not quite the same. Toughness. 
It is the property of resisting extension or fracture by tearing or 
bending ; thus a piece of copper is said to be more or less tough in 
proportion to its capability of being bent backwards or forwards 
without breaking. 

A metal is said to be soft when it yields easily to compression Softness, 
without breaking, and does not return to its original form on the 
removal of the compressing force. It is always a comparative term ; 
thus steel is called '^ soft ** or ** hard " according to the quality given 
to it by the special treatment to which it has be^n subjected. 

When we hang a weight to one end of a bar of metal the bar stretches, 
but if the weight be not too heavy and we remove it, the bar goes back 
to its former size (or very nearly so) until as we go on adding heavier 
weights we come to one which will stretch the bar permanently, so 
that when that weight is taken off the bar remains longer than it was 
at first. 



* Dr.Toong gives the following explanation of the term toughness as JH[>plied to steel. 
" Steel, whether p^ectly hard or ox the softest temper, resists flexure with equal 
force when the deviations from the natural state are small, but at a certain point 
the steel, if soft, begins to undergo an alteration of form ; at another point it 
breaks if much hardened, but when the hardness is moderate it is capable of a 
much greater curvature without permanent alteration or fracture, and this quality 
which IS valuable for the purposes of springs (and also for gun barrels) is called 
toughness, and is opposed to rigidity and brittleness on the one side, and to 
ductility on the oUier." 
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CHAP. I. 

Elastic Umit 



Tenacity. 



The elasHe Umit of a metal is measured by the amount of that 
weight which a bar will just support without remaining permanently 
longer after the weight is removed. The elastic limit of any particular 
metal is measured by the number of tons a rod of square inch section of 
that metal will thus support. The greater this weight the more elastic 
the metal is or the greater elasticity it possesses.* 

Tencuxty is measured by the weight a bar, wire, or rod can support 
without breaking. Steel is very ienacious. 

We shall now understand what is meant by malleability, ductilitj, 
toughness, softness, and tenacitj, elasticity, elastic limit when talking of 
metala 

These terms are onlj comparative ; thus we say lead is a soft metal, 
ie. it is soft compared with other metals, though hard as compared 
with beeswax and a hundred other things. Again wrought iron is soft 
as compared with steel, though it is much harder than lead. 



Metals em- 
ployed for 
ordnance. 



Metals employed. 

The metals employed in constructing ordnance are bronze, iron, and 
steel.t 



Bronxe. 



Unsnited for 
rifled gons. 



Trial of 
9-pr. bronze 
RiM.L. gons* 



Bronze. 

Bronze is a mixture or alloy of copper and tin. That particular sort 
of bronze used for guns is often called gun metal, and consists of about 
90 parts (^copper and 10 of tin. 

Bronze is a tough and tenacious metal, but when cast or founded 
in the ordinary way it is comparatively soft, and is easily indented and 
damaged by the projectile. It is also acted on by the heat caused when 
many rounds are fired in a short time. 

For the small smoothbore guns formerly used in the field, bronse 
answered tolerably well, as the wei^t of the charge and shot were 
small, but with rifled guns the charges are much heavier, and bronze is 
not found a good material for such ordnance.:^ 

There is another great fault to be found with bronze. When the 
copper and tin are melted together the tin is found to separate in some 
parts, and to form white spots or blotches called ^* tin spots." These 
spots are easily acted upon by the powder gas and are eaten away, 
leaving flaws or holes in the bore of the gun. In rifled guns this defect 
is much more serious than in S.B. pieces, for the grooves cut in the 
bore lay open a greater surface and expose more tin spots, while the 
powder gas acts with greater force (on account of the larger charges 
and the heavier projectiles used) and eats away the spots more quickly. 

In 1869 we tried bronze for 9-pr. R.M.L. guns (vide p. 34), and 
about 150 of these guns were made for home and Indian service. They 
did not answer well, and have all been returned into store* 



* Though not strictly the case this is so in the ordinaiy acceptation of these 



t We find copper also employed for certain fittings and for the vents of gnns« 
tiioajEh not in their actoal construction. The metal is very toagh, and is also very 
dneme. It is found to withstand the action of powder gas better than others, for 
whidi reason it is used for the manufacture of vents. 

^ Some forogn nations still use bronxe for their field and siege ffuns, but it is 
~~ because fliey can make them more cheaply with thatmaterial. 
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The only bronze rifled gnus actnally in the service are a few 7-prs. CHikP. I. 

(vide p. ), but no more of these ore to be made. We have, however, 

many bronze S.B- pieces (vide Table, p. 29) • |'^« ^-P"- 

Iron, 

Although there is only one metal called iron, yet it differs so much Iron, 
according to what is mixed with the metal itsdf that the different 
mixtiues or alloys of iron are called by various names. 

Steel is really only a mixture of the metal iron with other substances, Steel, 
as will be explained further on. 

Cast Iron. 

To obtain iron from its ores the latter are generally melted in large ^^^ ^^°* 
furnaces with coal and other substances. The iron is run off into 
moulds, and is called '^ cast iron." It has mixed with it a great deal 
of '* carbon " (of which coal principally consists), and also small quan- 
tities of other substances, as silicon, sulphur, phosphorus, and manganese. 

Any iron having more than two parts per 100 of carbon mixed with Properties, 
it is usually called '' cast iron." This sort of iron is hard, but easily 
melted and cast in moulds into any shape we require. It is also cheap, Defects, 
but unfortunately weak and brittle, and so not suited for the manufacture 
of rifled guns to fire large charges. 

The tenacity of cast iron is not high, and its brittleness makes it 
unsafe if strained too highly, for if a gun made altogether of this 
material fails, it will probably burst violently without warning. 

We, therefore, make none of our service rifled ordnance entirely of 
cast-iron, though for economy we utilize certain old cast iron S.B. guns 
by strengthening them with a rifled wrought iron barrel. 

Wrought Iron. 

If the substance called carbon, and the other impurities mixed with Wrought iron. 
the metals itself in cast iron, were altogether removed, we should have 
pure iron. It is difficult to remove them entirely, but by '* puddling " 
(vide p. 38) and other processes most of the carbon, &c. can be burnt 
out, and when not more than 8 parts per 1,000 of carbon are left the 
metal is termed wrought iron. 

This material differs very much from cast iron. It can be heated and 
then rolled out or drawn under a hammer, while if we make cast iron 
red hot and strike it we find that it falls to pieces. 

Wrought iron cannot be melted in an ordinary furnace, and has the Welding of 
property of welding, which east iron has not. By welding wrought iron wrought iron, 
we mean that if two clean surfaces of this sort of iron be brought up to 
a white heat placed upon one another and then pressed together by 
rolling or hammering, they will unite, so that the two pieces joiued 
together will break quite as easily at any other part as at the place where 
they were welded together. This is a very valuable property, and is 
taken advantage of very largely in the manufacture of our guns. 

By drawing out wrought iron under a hammer or by rolling we make 
it fibrous, the fibres running in the direction in which the forging is 
drawn out. The fibre thus runs lengthways in a bar in a similar manner Properties of 
to the fibre in a piece of wood. ]^w if we take a rod of wood, for wrought iron, 
instance a small branch of a tree, we can break it easily across, but if 
we try to pull it in two in the direction of the filn^ we shall find it is 

* A large number of these bronie pieces have lately been broken up. 
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very much stroDger, and that it takes much more power to break it in 
that direction. 

It is the same with wrought iron, which is about twice as strong along 
its fibre as across ; this property is also taken advantage of in using it 
for gun construction. 

Wrought iron is not very elastic, but is very ductile, malleable, and 
tenacious. Its tenacity is about double that of cast iron or bronze, 
when taken in the direction of its fibre. It is, however, comparatively 
soft and difficult to obtain it quite free from slight flaws caused by 
defects in welding, and ft*om impurities getting mixed with the iron 
while it is being forged or rolled. 

SieeL 

Steel is the name generally given to iron when mixed with a certain 
quantity of carbon, but it is more properly an alloy or mixture of iron 
which has certain distinguishing properties. Thup, any mixture of iron 
which can be melted in a furnace in large quantities, run into a mould, 
and afterwards, worked under a hammer or rolled out, is really steel. 

We find that as a rule* iron which has with it between three parts 
per thousand and two per hundred of carbon can be so treated. If 
there is more than the higher quantity we can melt and run the iron 
into moulds, but we cannot hammer it afterwards. It is not malleable, 
but is in the state of cast iron. Should there be less than three parts 
per 1,000 of carbon we would on the other hand be unable to melt it in 
any fdmaces at present practically used, but we could easily work it 
under the hammer while hot. It would in fact be wrought iron. 

We see then that steel stands intermediate between cast and wrought 
iron, and has some of the properties of either. It can be melted and 
cast into moulds, and yet can be forged like wrought iron, and given a 
fibrous structure when drawn out by rolling or hammering. 
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TABLE I. 

Table showing the Elastic Limit and Tenacity of Average 
Specimens of the Metals used in the R.G.F. 



Materials. 


Tons per Square Inch at 


Elongation per 

Inch at 

Breaking. 


Yieldiiig. 


Breaking. 


Bronae- - - . - 
Cast iron {^™ I I I 
Wrought iron along its fibre - 

^*^^ {tempered in oU 


6-8 
\ about 4\ ' 

11-0 
18-0 
81'0 


U-9 
9*0 
14-0 
22-0 
81*0 
470 


0-29" 

0*8 " 
0'21" 
0-11" 



When in its natural state after casting and forging steel is nearly as 
soft and inelastic as wrought iron, but it may be hardened by being 
heated and plunged into cold water. The efiTect of this is to harden the 
material, and also to render it exceedingly brittle. 

In order to obtain the useful properties of hardness and increased 
tenacity, and at the same time as far as possible to avoid the defect 
of brittleness, oil is sometimes used instead of water for hardening 



* This 18 only a rough approximation, 

t The specimens of cast iron tested in the B.G.F., are too stoii to enable the 
yielding point and elongation to be accurately determined. 
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BteeL Oil is, for a liquid, a very bad conductor of heat, and does not CHAP. I. 

boil under 600^ F. Conseqnentlj when hot steel is plunged into it, the 

mass parts with its heat much more slowlj than when water is used, 
and is toughened as well as hardened. The temperature to which the 
steel is heated affects the result very much. 

Steel when melted and cast into moulds is free from the defects Adyantage of 
common to wrought iron, due to foreign substances getting in during steel for gun 
forging or to faults in welding, so that we can make sure of getting a hftnels- 
smooth even surface when we use it. This is a great advantage for 
the inner barrel of a gun. It has a much greater tenacity than other Tenacity, 
varieties of iron, especially after forging and toughening in oil ; its limit 
of elasticity is also high, but after that limit is past, steel will not extend 
much before breaking, while it is a brittle material and very uncertain* 
in quality. When strained suddenly it is apt to fiy to pieces without Its uncertainty, 
any warning. 

BecapUultUian, 

To run over once more the principal qualities of bronze and of the The different 
several varieties of iron, which we term cast iron, steel, and wrought ^^ metals, 
iron, as they are used in the manufacture of guns : df^**^^"*^ 

Bronze is the softest ; wrought iron is about twice as hard as bronze, * vantages, 
cast iron twice as hard as wrought iron, and hardened steel again twice 
as hard as cast iron. 

Bronze and cast iron have about the same tensile strength, 12 to 14 
tons per square inch, good wrought iron about 25 tons, and steel when 
toughened in oil about 60 tons. 

Bronze is ductile and tough, cast iron is brittle, and so is hardened 
steel, but in its soft state steel can be drawn out as wrought iron can, so 
that the two latter are both ductile metals. 

Steel has a high limit of elasticity, but does not stretch much after 
that is reached, it is uncertain in quality and apt to burst explosively ; 
wrought iron on the other hand stretches a great deal after its elastic 
limit is passed, so that it does not burst violently when strained, but it 
is seldom free from flaws or defects and does not give us a hard, smooth, 
and even surface like steel. 

Cast iron is too weak and bronze too soft and weak for the manu- 
facture of rifled guns. While taken separately, neither wrought iron 
nor steel answer in all respects to what we require. By using the two 
latter in conjunction we have all that is necessary.f 

Steel is admirably suited for the inner barrel of a gun, for it is very 
strong, and gives us a hard clean surface, while its limit of elasticity is 
high, so that even a heavy strain does not stretch it permanently and 
deform the bore. It may, indeed, split if subject to too sudden and 
violent a strain, but by putting a wrought iron jacket outside, we prevent 
any danger from that cause, for should the tube burst the wrought iron 
jacket will stretch and prevent any explosive rupture. 

So well do these materials answer in the way we employ them, that 
although thousands of R.M.L. guns manufactured as described have 



* Iti uncertainty is such that two spedmenBy even out of the same ingot, are often 
foimd not to behave exactly alike when tested, nor to posseas the same structure and 
other physical properties. It is therefore absolutely necessary to test each individual 
ingotprevions to putting it into a gun. 

t The whole of our ordnance at present manufiictured are made of these two 
metals, except a small 7>pr. gun, made entirely of steel, and certain second-^lass 
rilled guns converted from old 8.B. pieces as before mentioned for economical 
reasons. 
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GUN CONSTRUCTION GENERALLY. 



Chin Oon alrutftl on. — Arrangement of Material to ensure strength. — Pressore in the 
Bore. — ^Thickness of Metal. — Cast Metal insufficiently strong. — ^American S. B. 
Ordnance. — Cast Iron, why still used by some nations for Rifled Ordnance.— 
Aimstroiiff** Viinotples of Ooiuitraotloii. — ^Usoal System of Constmction.— * 
Bailt ap Guns. — Shrinkage. — Compression. — ^Tension. — Constraction of oar Service 
Ordnance.— R.B.L. Quns.^Original heavy B.M.L. Gnns.— VnuMr Oonstniotloii. 
— ^Biaterial of the Otm, how arranged. — ^Woolwich System. — ^Palliser System.— 
▼entlaffi — Vent Bosh. — ^Position in the Gun and Howitsers. — ^Tlirongh Vent- 
Cone Vent — Vents of different threads. — ^Exceptional 7-pr. and 80-ton Gun 
Vents. — BUUBff .-— Its Olject. — ^Twist. — ^Wear of Grooves. — ^Uniform and Increas- 
ing Twists.— Bifling of B.L. Gons.— Shunt Rifling.— Plain Gtooyo.— Woolwich 
Groove. — ^French modified. — French Groove. — Sighting. — S.B. Ordnance.— Rifled 
Ordnance. — Angle of Deflection. 



In constructing a gun we must first consider what pressure it will haye Gun con- 
to endure when fired, and then make it strong enough to ensure stmction. 
perfect safety. The bore also should be of such a material as to stand 
the wear and tear of firing a large number of rounds without being 
damaged so as to interfere with the shooting. 

Not only must the gun b6 sufficiently strong, but it must not be too Arrangement 
costly nor too heavy, so it is important that the material should be of material, 
arnu^ged in such a manner that there should be no waste of its strength, 
arranged in fact so that every part should perform its own share in 
withstanding the strain from within. 

As the pressure inside continues to decrease as the projectile Ptessnre in 
approaches the muzzle, we have to make the gun stronger about the the bore. 
powder chamber than towards the muzzle end, especially in rifled guns, Greater strain 
where the strain is much greater than in S.B. ordnance, and where the on rifled than 
shot does not move so soon.* S-®- ordnance. 

Now, if we take a tube or hollow cylinder made of one material Strength of a 
throughout, we find that its strength to resist a pressure from within cylinder to 
does not depend entirely upon its thickness. We are told that in the ^i>t pressure 

* The greater the weight of a projectile, the greater is the oppodtion fixmi 
inertia which it ofiierB in the bore to the expansion of the ignited charffe, and this 
opposition is increased if the projectile is obliged to travel through the bore in a 
spiral course, so it is easy to understand why a rifled gun must be of a stronger, 
tougher, and more elastic material than a smoothbore gun, in which the round shot 
yie&i promptly to the first impulses of the powder gas (to which it presents half its 
surfiice), while the strain on the gun is much relieved by the comparatively great 
windage. 
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CHAP. n. cylinder of an hjdnuilic press, if the thidoieflB of its waDs be equal to 
— one half tlie diameter of the piston which woris inside^ it will be newij 
as strong as if it were ten times as thi^. 

Siici^ of To take an instance from oar own ordnance, the ndes of the 13-ineh 

S.B. S.S. UHXiar are twice as thick as those of the 13-inch US^ but the 

fonner piece is not bj anj means twice as strong as the latter. 

Stro^ltk of a In &ct, howcTV thick we maj make the sides of such a cylinder, we 
cyfiadtf^i^ed can only obtain a certain strength from it, depending npon the natore 
tyA cttMo^ ^ lli^ material used. It is generally agreed that ** no possible thi^- 
"^ nees can enable a cylinder to bear a continual pr ess ur e from within 

greater <ui eadi square inch than the tenacity of a square indi 
bar of the material;" that is to say, if the tenacity of cast iron 
be 11 tons per in^ no cast iron gun, howcTer thi^, could bear a 
charge which would strain it beyond that point, for on the first round 
the interior layer would be ruptured before the outer portion could eome 
into play, and erery succeeding round would tend to make matters 



of 



Guns made by casting iron or bronse into moulds, as SwB. jMcees used 
to be manufactured, cannot therefore be made strong enoo^ to stand 
~* more than a certain pressure frtMu within for the inner portions reeeiTe 
the brunt of the exf^ion, while the outer portions are hardly affected 
by it at all, and consequently there is a certain amount of deiMl weight 
about every boBMigakeoos gun. Take lor example a section of a 10»inch 
cast iron gun where the thickness of the metal is o indws, and ^ajimft 
that the amount which the metal will stretdi before it breaks is a 
thousandth part of its length. Now supposing a pressure could be 
cooBaumicated with undiminished force throughout the mass, it is plain 
that when the circumference of the bore would be stretdied a thou> 
sandth part of its diameter, t>^ the hundredth of an inch, the lamina 
an inch further would be only stretched ||th of that amount, and the 
lamina an inch further still only ] |th« and so on to the g ilnnal ^■****^^ 
which would be only stretched |^th or half the amount* that is, when 
the interior of 10 inches diameter would be cm the point of rupture, the 
exterior of 20 inches diameter would hare only half the strain on it 
which it could bear. 

How to remedr this defoct, and to make each IsTer of the metal of 
the gun aid in withstanding a stress frtMu within is the problem whidi 
all gunmakers huTe attempted to solre. 

Cast iron S^ ordnance for L.& were manufactured in America by 
"*^^^»g a hollow casting cooled fitxn the interior, which hardens first, 
and b compressed and supported by the contraction of the outer portioiis 
round it, so that the inner layers are stronger than the outer. Still 
howercr w^ cast iron may be disposed it is naturally too weak «ad 
brittle a metal for isse with heavy nfied guns, and tho(«e nations w^idi 
employ it by itself for rided guns do so becaiKe it is cheap and easj to 
nmnu£atture« and not because they consider it the best materiaL 

,, , To Sir WiKiam Annitrnc? is due the merit of first svecessfully 

priadpAtfsof empioyiii^ wn.Hisat iron co:U shrunk together in gun manufociuiew 
^ ' '' — "b conetructioQ coo£i«t5 essentially — 

i^l.'- In arrant* nz the S'rre of the iron in the several parts so as best 
to re>i?t tLe 5tr»?ss to which they are re$pecti>-^lv eJlp^x^ed ; 
th3S» the waLls or sides of the gun are com(K\<evl oj' cvib with 
the libre raziz'cg rcand the i^im so as to enabW it to bear the 
ciictun fereaifal tension on di^'harsre wiihrnit *»ur$tii\2^^ whilst 
the breech ecd Ls tortided against the locgUuvliual teii.sion« or 
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tendency to blow the breech out, by a Bolid forged breecb-piece CHAP. n. 
with the Sbre running along the gnn.* ^^ 

(2.) In Bhrinking the sncceBUTe parts together bo that the tension 
may be r^^lated in racb a manncT that the outer coils shall 
contribnte their foir share to the strength of the gun, vide p. 10. 

Most gunmakers now either use a strong material such aa steel for Utail Bjtum 
the inside layers, and a weaker metal, as wrought iron or cast iron, for of constrnclion. 
the outer portions, or else they use some such method of construction as 
that employed by Sir William Armstrong described above. 

Heavy nfled guns are made in France and elsewhere by fitting steel 
tubes into a cast iron casing, and with our Palliser guns a wrought iron 
barrel is used with a casing also of cast iron. 

With our Woolwich guns we use both systems together. In all cases 
also the fibre of the metal, as already mentioned, is, when possible, dis- 
posed in the direction of the greatest tension or stress. 

The most snccessful guns then are at present made by building np Built ap gmu. 
one coil outside another in the same manner to that introduced by Sir 
'William Armstrong, in such a way that each outer coil compresses those 
inside it, and so support thorn while made weaker itself. This may be 
done by forcing on the outer tubes by hydraulic pressure as in the Shcmking the 
Whitworth guns, or by expanding them, by heat, dropping them over porta together) 
the ianet layers, and then allowing them t« cool when they contract 
upon the parts inside. Our own guns are bnilt in this way, as are those 
of Armstrong, Krupp, Vavasseur, and others. 

In B^ these cases the inside diameter of the outer tube, when cold, 
must be rather smaller than the outside diameter of the inner tube. 
This difference in the diameter is called the "shrinkage." Slulnkikje. 

In the figure below, the shrinkage is the difference between AB end 
CD, AB being a little the largest. 




While the outer coil is cooling and contracting it compresses the CospreanoD. 
inner one and makes AB rather smaller than beiore, the amount by 
which the diameter AB is decreased is termed the " compression." 

Again, the outer coil itself is stretched on account of tiie resistance of 

■ A gun may be destrojed either by the bnntinf; of the barrel or bj the breech 
heiog blown off. Kow, wrought iron in the directioa of iu fibre !s aboiit twice 
BS strong IU i( ii across the fibre, hence the beat way to employ it to resiet the 
circumferential tensioD is to wrap it round and round the piece like a rope. This is 
the foundation of the Afmstrong coil Bygtem. For the lame reason (he be«t iray to 
resiat the longitudinal siteis is to place (he fibre lengthwayi or end on ; no a breech- 
piece wni made &am a solid forging with the fibre in the required direction. 
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CHAP. II. ^6 inner one, and its diameter CD is increased, this increase in the 
— - diameter of an outer coil is called '< extension." 
Teniion. The shrinkage is equal to compression plus the extension, and the 

amount must be regulated by the known extension and compression under 
given circumstances. 

The compression varies inversely as the density and rigidity of the 
interior mass, the first layer of coils will therefore undergo more com- 
pression than the second, and the second more than the third, and so on. 
Accordingly, in the Armstrong or original construction, a greater pro- 
portion of shrinkage was given to the inner layers than the outer, 
because so much of it was absorbed by compression. The shrinkage, 
however, never exceeded *002 per inch of diameter. Much, too, will 
depend on the thickness and strength of the coil to be shrunk on ; for 
the heavier it is, the tighter will be its grip, and the more will the inner 
parts be compressed and supported, whereas a thin weak coil, if shrunk 
on the same mass, would probably suffer from over tension. In the 
Cinnmatanoea Fraser guns of present construction the heavy breech coil compresses 
^jI"?^**^ the steel barrel to such an extent that the* latter becomes in some 
•toa*ag«» instances as much as y^th of an inch smaller in diameter during the 
process of shrinking, whilst one or two instances have occurred of the 
thin exterior coils m large guns of the original construction splitdn^ 
during practice, and thus indicating that they were strained beyond 
their strength. 

The x>06ition of the coil must be also considered. The shrinkage 
over the seat of the charge is greatest of all, as that part of a gun must 
be the strongest, whilst the shrinkage over the muzzle is the least for 
an opposite reason. 

The extension of a coil when shrunk on should in no case exceed that 
due to the elastic limit of the iron. The elastic limit of bar iron is 
about 12 tons per square inch and causes an extension of about riJW^ 
of its length, any weight beyond this would stretch the iron per- 
manently and weaken the fibre. Hence the extension on no coU should 
exceed nArv^ ^^ ^^ diameter. 
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Let us now see how the principle of constructing a gun, so as to make 
the best possible use of the metal composing it, is carried out with our 
service guns. 

The Armstrong construction, where the gun was built up of a number 
of thin coils and in which forged breech-pieces were employed, was 
that upon which all our R3.L. guns were nwde, and also the earliest of 
the heavy R.M.L. guns, vizt. : 64-pr8., 7-inch, 8-inch, 9-inch, and 
12-inch of 25 tons, all of Mark L 

As mentioned at p. 37, although this construction gave good results it 
was expensive, both from the quality of iron required and from the 
number of pieces to be made^ moved about, and put together. The 
large forging for the breech-piece was also very costly. Further, 
the thin outer hoops were not always of sufficient mass properly to 
compress the parts within them. For instance, a 13" gun of original 
construction split some of its outer coils while the interior ones remained 
uninjured. 

Mr. Fraser, the Deputy Assistant Superintendait of the Royal Gun 
Factory, tlmefore proposed his important modification of the system. This 
coQsisIs of using kmcer coUs made of thicker bars, and so much stronger 
longitudinaUy, that Uie forged breecb-piece becomes unnecessary, dnie 
greater w«i^ and streii2& of these outer coils also allows compression 
to be given more cectaiuy to the steel barrel and inner eoife. In this 
cooslmction, moreover, tbs tmonion ring wbidi was merely shrunk <m 
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in the Armstrong guns and occasionallj slipped, is welded to the breech CHAP. 11. 

coiL 

This Fraser construction was partly adopted in Mark II., 64-pr., Forged breecb- 
7", 8", 9", and 1 2", in which gnns the forged breech-piece was retained, pieces in some 
In all later marks of these guns introduced into the service since 1869 ^^'"**®' fif"*^- 
no forged breech-piece is used, but the Fraser modification is adopted in Breech-pieces 
its entirety. abolished in 

As alroEuly stated we not only make each portion of the metal do its . 

proper amount of work in the Woolwich guns by shrinking one coil Material of 
over another, but we also use a tube of stronger material, steel, for the ^^min^ ^^ 
inner barrel. This we do because we gain by it longitudinal strength, ^*iT , 
but more especially because steel gives us a hard smooth surface, is much ZZT ^^ *' 
stronger than wrought iron, and free from flaws. Its elastic limit is also ^ "*® 
much greater than that of wrought iron, especially when toughened in 
oil (as 30 tons to 12 tons), so that it can stand a strain which would 
peimanently stretch a wrought iron barrel. 

In our heavy R.M.L. guns, then, we make use of the several methods 
employed to make every portion of the metal do its proper amount of 
work. We thus avoid iis far as possible extra weight, and succeed in 
making guns so strong that we may assert without fear of contradiction, 
that in the Woolwich system of construction we have the safest, cheapest, Woolwich 
and most simple system of manufacturing heavy ordnance which at Bystemof 
present exists.* constmcuon. 

Theoretically our converted Palliser guns are not so perfect, for the Palliser guns, 
cast iron exterior is too weak, and the material (wrought iron) used for 
the inner barrel, though strong to resist rupture, is too soft and inelastic, ^^ economical 
and also liable to flaws. Still as an economical mode of using up old ^^^ MSB 
S.B. guns, and for ordnance not meant to fire large charges, it answers ^^ 
tolerably well. We cannot expect such pieces to be very powerful guns, 
but they will at any rate be much more formidable than the S.B. guns 
from which they are made. 



Venting, 

In all guns there must be some means of firing the charge, and the 
hole bored for this purpose thropgh the metal of the gun itself or through 
the breech stopper is called the vent or vent channel. The rush of 
powder gas through this hole or vent wears away the metal, and it is 
therefore usual to bore the channel out and to fit or screw into it a vent Vent bush, 
bush, which can be removed when it gets worn, and be replaced by a 
new bush. As copper withstands the action of the powder gas very 
well, the bush is usually made of this metal. | 

The position of the vent in the gun may either be what is usually Position of the 
called axial or central, t.e., when the vent channel runs through the vent, 
axis of the breech and strikes the cartridge in the centre, at the bottom 
of the bore, as with our R.B.L. guns ; or it may be such as to strike the 
chamber at an angle or perpendicularly to the axis, near the bottom or 
elsewhere, as is done in our S.B. and R.M.L. ordnance. 

For convenience the vent generally opens at the top of the gun, but in lo" R.M.L. 
10-inch guns or upwards, the size of which render this position awkward, gnns and 
the bush is placed at an angle of 45° with the perpendicular, and the upwards. 

* The question of breech or muizle loading does not affect this point, except 
indirectly. 

t Certain bashes for S.B. gnns made between 1844 and 1855 are made of wrought 
iron as explained in note at p. S8. 
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vent hole will therefore be «ft the top right side in sach gone fbr tMnoad- 
edde and garriaoQ service, but sometiines in turret guns on the left nde. 

It is at times important that the powder diaige efaonld be lighted in 
some particular part, ec^>eciallj if the charge be a large one. 

fVom experiments in 1863 with heavy charges of ILL.G. powder, it 
ai^fieared that when the cartridge was ignited at a distance of ^^itha of its 
length from the bottom of the bore, that the best results were obtained 
as to vdocit J imparted to the projectiles.* It was tberefote settled that 
heavy guns should be vented so that the bush should strike the bore at 
that ^ <Sstanco fh>m the bottom. 

With our smaller R^ Jj. gans» however, the vent strikes the boie 
near the bottom, in order to make c»iain that all the ignited portions of 
the cartridge bag should be got rid <^, and abodmt whan redveed diargCB 
are used whilst firing at high anglesy there maj be no chance of dieir 
not being exploded by the tube, which might be tiie case were the vent 
too much forward. 

To recapitulate — S3, guns are vented at a sl^t an^e, and the 
powder chamber is struck dose to tlM breedi end. &B.L. gons are 
vented centrally through the vent-piece (^vide pu 52^ ftr desci^idon of 
bush«ito«) RJdJj. guns &l«pr. and upwards are vented BO that the bnsh 
strikes the surface of the bore two-fifths of ^e lengtfi of the cartridge 
fb»tt the bottom, and in lO-iuch guns and upwards the bnsh is inclined 
at an angle of 4^ \ tWugh it is always perpendicular to the anrfi^e of 
the chamber. 

With the conrerte^l gUQ$. SOpr. and 64-prsw« the vent strikes the 
conical povrtler chamber at right aiu*le$ to the sniface. and near the 
bottom, and i» inclined at the' same angle as was the bodi of the old 
S^ gnns« or aeariy ^v 

>Yith K.M.U howitzers the v^^t i$ inciiiMd at a cevtaia angle so as 
to strike the conical chamber^ abo at ri^ht angles and near the bottom. 

In the 4tV|\r. ILM.U and downwards the v^nt is perpendienkry and 
AtrikcQ^ the bore cKxse to the envl so as to ensun^ ec«nplete consumption 
of all the wtsHv* ^^ thecartridgt\ and to en>ore the liibiiKTof the diaige 
when the lattx^r is r«Hlucc^l t\^ the puqxxj^ ot hiirh-^a^ie dring. 

The \\^ut bush w v^^ut I* of cc^^per v^'^wpt the few irco boshes feond 
with .s^>^uo S.1V pi^^v^^. ami fvvr K.M.L. g^s the metal b ^tecialiy 
haif\len<^K Fv\i* \xnxt bu>h<t^ v>f lUVl* ^as. vide p. ii 

K<w SsR and ItM.U ^u«* thore are two kinds o5 ccpper vents or 
bii^\vs \ u. : the ** thnni^iirh \xH^,i "" aud ihc * c»»e wnt.* 

IV^Mhivwfih xxHit"* i* a cxliutWr l^ iuch ia dacaeter^ cat with a 
wMVw thvxy^l ^\ iuch \kvi\ aiKl\ft\ .i^^ s^^xkk bend by s^oas of which 
the lHi»h i» j«vHx^>fc\\l ittio the jiruiu 

The '* vs^u^ vewl "' i> v\t' ihi^^ satt^ si^j^v ar>i s:ie n? a •* lirvwgh vent," 
o\\V|^ M^Nav tho ^Hul whm^ tht- Kww ihrvAvlteraunM<ts.azc the cvlinder 
miM>i>>»i ^uio the lYnxirtuu vxf a c\>«e li i«srh sa WMti 
d\au\^'t%Ni at tUo o\ti\>«iio eud^ 
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GVIf COKSTRUCTION GENERALLY. * 18 

Guns are first vented with a cone vent, the through vent is only used CHAJ'.ir. 

when the wear round the copper is so great that the cone must all be 

bored out to remove flaws. ^ ^®^* ^"* 

The copper is 2 inches square in section. It is drawn down square 
while cold under a light steam hammer to the size required for the screw, 
the blows being as light and numerous as possible, so that the greatest 
amount of condensation maj be effected. It is afterwards turned, a 
seven-thread screw cut on it, and the bottom coned in the case of a cone 
vent. The vents of course vary in length according to the thickness of 
metal of the gun. 

In 18- ton guns and upwards the threads are limited to a length of § ^^^^* 
6 inches above the cone, the upper part being plain. Guns for sea 
service have the mouth of the vent rimed out to a depth of 1 inch, 
tapering from * 28 at the top to * 22 at the bottom. 

Certain S.B. bushes have a different thread, vide p. 28, Chapter III., Vents of 
while the converted guns are vented with a through vent to begin with, J^'?'** 
vide p. 159. *^®*^' 

The bush of the 7*pr. steel gun is exceptional, having 18 threads to 7-pr. gun. 
the inch and being of much smaller dimensions, 0*^625 inch in diameter, 
in order not to weaken the gnu too much. The vent bush of the 16-inch l6-incb gnu 
(experimental) gun of SG-tons is also exceptional, being of larger dimen* ^^ so-tons. 
sions, 1 ' 5 inch in diameter. 

Rifting generally. 

When a gun other than S.B., has been constructed, it must in addition Rifling* 
to being vented be also rifled, or in other words prepared in some way , . ,^ 

for the purpose of giving rotation to the projectile; if we did not make Why neces,-.., 
an elongated projectile rotate or spin round on its axis sufficiently as it ^^^' 
passes through the air it would not be (steady, but turn over and so 
spoil the shooting.* 

As a rule grooves are cut in the gun along which move either studs. Grooves cut in 
lead coating, or copper rings attached to the shot, or cups fastened to *^® ^*^ 
its base which have been cut through by the lands,f save in the case 
of the studded projectiles. If the gi'ooves ran straight up and down the 
shot would not of course rotate, but simply be driven straight along 
the bore by the pressure of the powder gas. ... 

As it is, however, necessary to make the projectile rotate a certain Twist of 
amount of twist is given to the grooves, so that as the shot moves forward rifling, 
it is made to move round by means of its studs, lead coating or other- 
wise which must run up an incline, as it were, which incline or slope 
is wound round the inside of the bore. The quicker the twist or the 
steeper this incline, with any given velocity, the morfe quickly the shot 
must rotate. 

Moreover, by increasing the velocity we make the shot rotate more 
quickly. By changing therefore either the velocity or the twbt we 
can alter the rate at which a shot turns round. This is irrespective of 
the shape or description of the groove itself, which we shall come to 
further on. 

Let us see what we mean by the twist above mentioned. Suppose Meaning of the 
AD the length of the bore of a gun AB the length of the groove laid term <* twist." 
ont^in a straight line, and AC the same groove as it would appear on 
th^ inside of a gun* 

' -^ — - — --- — — — — 

* Vide Tieatiae, R. L., pp.l88-14S. 

t The land* stand out Uke ribs, being that part of the surface of the bore not 
tenned grooves, and where a lead coating, copper ring, ftc. has to be cat diroo^ 
these lands are usoally narrower than the grooves. 

B 2 
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CHAP. IL Then tbe angle of twist is BAD. 
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uniform twist aby where the studs have to run up a steep incline at CHAP. II. 
once on starting, when the velocity is increasing very rapidly.* 

The strain on the studs is not only much reduced by using an in- Advantages of 
creasing twist, but it is also more regidar throughout the bore. Another an increasing 
advantage is that the strain on the powder chamber is made less, for ^^^^* 
on first starting the shot has not to be forced to turn round, but only 
go forward, so that it is more readily moved. With our service guns 
the increasing twist is employed in all above the 7 inch. 

When we have settled on the amount and nature of twist we intend 
to give to a gun, we must also decide on the size, shape, number, &c. 
of the grooves. This will depend on the nature of the projectile, whether 
lead coated, studded, or otherwise, and upon other considerations. 

With our service B.L. guns, in which lead coated projectiles are Bifling of 
forced through the bore, we have a great number of grooves and narrow ^-^^ fifons. 
lands, so that the lead coating is easily cut through. On account of the 
number of grooves these guns are said to be many grooved, or to have 
polygroove riBing. The form of the groove is very simple, as shown 
below. 




Section op Kiflino (Full size). 

Our present R.M.L. guns use projectiles with studs to run along 
grooves, and the latter are comparatively few in number (vide p. 212.) 
We employ five different forms of grooves, viz. : — 

(1.) The " shunt," which b used with all 64-pr., built up guns. Shunt groove, 
except such as have steel tubes (siege guns), or such guns 
of marks I. and II. which have been re-tubed with wrought 
iron, where the form of groove would be like that of the 
converted 64-pr. 



Flan of Muzzlx showing ** Shunt '' Groovbb. Scale 3 ins. » 1 foot. 




* It has been calculated by Captain A. Koble, late R.A., that the greatest 
pressure on the studs of a 10-inch gun, usixig a charge of 701ba, was reduced firom 
68 tons to 96 tons, by employing an increasing instead of an nnifonn twist. 
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It is employed with all the cenrerted 64-pr. guns as well as with CHAP. 11. 
the re-tabed ^pr. abov^mentioiKiedy so that thej can all use the am- -^- 
mnnition employed with the shunt rifled pieces. 

(3.) The so-called *• Woolwich" grooTO (vide p. 37), is shown in Woolwich 
diagram below, and is used with all guns above the 64-pr8., as well as groove, 
with the 80-pr. converted gun, 8-inch Howitzer, 40-pr. and 25-pr. 
guns. 

Woolwich Groove. Scale, fiill tixe. 




The bottom of the groore* is eccentric to the bore, having curved 
edges, both of which are struck with the same radius. 

(4.) The ** Fsrench Modified." With 16-pr. and 9-pr. B.M.L. guns, Frenoh 
as shown in diagram below. modifiedL 

Begtiov or Gboovb. Scale, ftill size. 
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The driving edge of the groove forms an angle of 70° with the 
normal to the surface of the bore, and the loading side is at right 
angles to the driving side. 

The width is 0"-8 at top, and the depth (X''ll ; the bottom of the 
groove being eccentric to the bore, and the comers rounded off. 

The object aimed at in this form of groove is that the studs may run 
up in incline on the driving side and thus be gripped and the projectile 
centred, this centring action being also assisted by the curvature of the 
bottom of the groove. 

(5.) The << French," with 7-pr. B.M.L. guns, as shown in diagram The Frenoh. 
below. 




* This groove varies in width and depth according to the nature of goi^ 
Tide p. 319. 
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CHAP. n. 



This rifling differs from the modified French system (used in the 
9-pr. and 16-pr.) in not haying the corners rounded and in the curve of 
the bottom of the groove being described concentric to the bore. The 
grooves are O'^'G wide at the bottom and C' 1 deep.* 



Sights 8Dp- 
plied. 

Fore sights. 



S. B. ganB. 
Rifled guns. 

Angle to com- 
pensate for 
deflection. 



Rifled 
howitzers. 



Determination 
of angle of 
sights. 



Sighting generally.^ 

After a gun has been built up, vented, and (in the case of rifled guns) 
has also been rifled, it is useless unless we have some means of laying it 
correctly. 

For the latter purpose a gun is as a rule provided with one or more 
pairs of sights which are fixed on, either temporarily or permanently. 
The front (fore) sight is usually placed on the gun near the muzzle, 
or on the trunnion ring, and the tangent or hind sight near the breech 
end. The line of sight passing through a notch in the latter and taking 
in the point of the foresight and the object aimed at. 

With service S.B. pieces these sights are both perpendicular,^ but 
with our rifled pieces it is found that the projectiles always go to the 
right of the object aimed at, which is due to their having right-handed 
rifliug. In order to make up for this permanent deflection, or deriva- 
tion as it is sometimes called, the hind sights are inclined slightly to the 
left, so that the line of sight is directed somewhat to the left of the target. 
The quicker the twist of the rifling the greater must be this deflection. 

With R.B.L. service guns this angle is 2^ 16' for all natures, but with 
R.M.L. it differs considerably in the several guns. Vide pp. 133- 134. The 
only B.M.L. service pieces of ordnance where the sight is not set at an 
angle are the Howitzers. With the 8-inch Howitzer a perpendicular 
hind sight is used, and the deviation at the several ranges made up for 
by means of a long deflection leaf. 

When a new nature of gun is introduced into the service, the angle 
at which the sight should be inclined is found out by experiments at 
Shoeburyness, and when it is finally settled for one gun, the sights for 
all guns of the same nature are placed at that inclination, the amount 
of the angle being marked upon the gun behind the sight. 



* With this nature of groove and also with the plain groove, the width is measured 
at the bottom, the angles being rounded off in all other gTooves the width at bottom 
cannot be accurately measured. 

J For process of sighting, &c., vide pp. 106-107. 
The hind sight, however, with S.B. pieces, though in the same vertical plane as 
the fore sight is in most cases inclined slightly to the front, so as to clear the metal of 
the Iweech, or not to weaken the breech end too much. 
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CHAPTER III. CHAP.m. 



SMOOTH-BORE ORDNANCE AND STORES. 



Billed Ordiianee rapidly replaolnff Smootb-Bores. — Where S.B. are retained. 
— Cast iron and bronxe guns. — ^Wrought iron .S.B. gons. — Olawies of S.B. 
Ordnance. — Guns, carronades, howitzers, and mortars. — Gomer and cylindrical 
chambers. — Registration and designation. — ^Length. — ^Weight. — Preponderance. — 
Windage. — Natures of cast iron ordnance in the service. — Bronae Ordnance. — 
Inspection, proof, marking before issue, &c. — Marks showing nature of vents. — 
Venting. — ^Line of metal. — Quarter-sight line. — Line of horizontal axis. — Vertical 
line. — Quarter-sight scale. — Millar's sights. — Wood tangent scale of L.S.— Small 
stores L.S. and S.8. — Tables of S.B. guns to be retained.— Table of S.B. guns 
to be abolished. 



Rifled guns are rapidly replacing smoothbore ordnance, yet we still 
have so many of the latter in our armament, both at home and abroad, 
that it is necessary for artillerymen to be well acquainted with such Rifled ordnance 
ordnance and the stores belonging to them. Moreover, although for replacing S.B. 
the reasons given at p. 31, it has been found necessary to adopt rifled 
guns for our service armament, yet for certain objects, such as the 
defence of short flanks where range is timited and generally speaking 
at dose quarters, S.B. guns are still useful, and some are retained in all in certain 
our large fortresses. cases S.B. 

S.B. ordnance, both of cast iron and bronze, were cast in moulds and '®*'*"^^* 
afterwards bored out to the proper calibre. Cast iron ordnance were ^ u£»£ita 
manufactured in England as early as 1645, but bronze pieces had been of^.B ^ 
made in this country long before that date, for the founding of bronze ^ ' . 
was well understood prior to the art of smelting iron ores being j,j 1545 ^^^ 
perfected. 

In 1717 the so-called brass foundry was established at Woolwich, and Brass foundry 
there our bronze ordnance have principally been made, some of the &t Woolwich, 
existing natures (the 4f howitzer and Coehorn mortar for instance) ^^^^' 
haying been manumctured firom its earliest establishment. 

Cast iron guns were supplied by contractors according to designs 
furnished to them, and were proved by Government officials. 

The oldest pieces still in our service were mad* between 1780 and Blomefield 
1822, when Sir Thomas Blomefield was Inspector General of Ordnance, guns- • 
He instituted a rigorous proof, and improved the manu&cture generally. 
Guns made after his designs may be kn«wn by the numerous 
architectural ornaments on the exterior. 

Greneral Sir W. Congreve, Sir A. Dickson, and Miliar, Mr. Monk, Congreve, 
and Colonel Dundas successively introduced improvements upon the Dickson, 
Blomefield guns, but no new nature of cast iron or bronze S.B. service Millar, Monk, 
gun has been made since 1859, when the supersession of our smooth- ^^"^^* 
bores by rifled guns commenced. 
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CHAP. IIL ^ 1864, when guns versus armour plates became a serious question, 
— * the Admiralty proposed the construction of large S.B. guns of wrought 
SJB. wionght iron for penetrating iron clad ships at close quarters. Two natures, 
iron gniu 1864. j^q ^^^^^ 100-prs., were consequently made, being built upon the Arm- 
strong coil system. Much more powerful results, however, than they 
could afford were obtained from the heavy R.M.L. guns adopted shortly 
afterwards, and their manufacture ceased. These two guns were the 
last two iftttures of S.B. ordnance introduced into our service and the 
only description made of other materials than bronze or cast iron.* 



Clasaei of 8.B. 
ordnaaoe. 



Guns. 
Shell gone. 

Canbnades. 



Howitien and 
mortars. 



Gomer 
chamber. 

Registration. 

Difference 
between S.S* 
andL.8. 

• 

Designation. 



Length. 



CliUsyicaHan. 
Our service S.B. ordnance are classified as follows :— 

^^^ "**° 1 HOTriSSr* Bronze {Howitzers. 

Uortaw. *, iMortare. 

Guns afe £pom 14 calibres *and upwards in length, carronades about 
7 calibres ; they are adapted for both shot and shell. 

Two guns, however, the IQ-inch and 8-inch, are made for shell fire 
only. These differ from other guns in having conical (gomer) chambers 
and in being shorter and lighter in proportion to their calibre. 

Carronades have cylindrical chambers and differ much from other 
pieces, being short and tapering towards the muzzle, round which there 
is no swell, but a lip or rim proiecting forward ,- they are without 
trunnions, but have a loop underneath by which they are secured to the 
carriage. 

I Howitzers, 5 to 10 calibres long, and mortars from 3 to 4 calibres, 
are chambered and adapted solely for shells, the former for so-called 
horizontal and the latter for v^tical fire* Their calibre is large^compared 
with their weight. 

The trunnions of mortars are, for convenience in high angle firing, 
placed at the breech instead of near the centre of gravity. 

All mortars and howitzers in the service have gomer chambers except 
the 4f -inch bronze howitzer, which is cylindrically chambered. 

S.B. ordnance are also divided into L.S. and S.S. ; many pieces are 
common to both, e.iy., the 8-inch shell gun L.S. and S.S., others were 
only intended for one branch of the service. S.S. ordnance are always 
fumishfid with breeching loops, and a few also have housing blocks, 
otherwise they differ generally from L.S. in minor fittings only. 

Smoothbore pieces for firing solid shot are further designated by the 
weight of the shot in lbs. and the weight of the piece in cwts., aa the 
68-pr. of 95 cwts. ; those for firing shell by the calibre in inches and 
weight as before, e.g.y the 8-inch mortar of 9 cwt. The 32-pr., 24-pr., 
and 12 pr. bronze howitzers are exceptions to this rule, and are distin- 
guished like shot guns. Where there is more than one pattern of the 
same calibre and weight some distinction should be specified ; for 
instance, the 32-pr. of 26 cwt., length 6 feet. 

The length of all pieces, except mortars, is measured from the muzzle 
to back of base ring, and that of a mortar from rear of breech to face of 
muzzle along axis of piece. 

' IIP — ■ ■■■!■■ «■ I 

*■ The 16a«pn. axe now ohsolete. They have been retanied into store, bat are 
retained for the present. The lOO-prs. are osed by the Navy for drill purposes only. 
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The weights as given in the tables are termed nominal, because OHM^. m. 
there is often a difference of two or three cwts. in pieces of the same <— 
nature. Weight, 

• Prepbndei'ance expresses the statical pressui'e on the elevating screw ^^i^eponr 
or coin. dcranoe. 

Windage^^tfae dififorence between the diameter of the bore and the Windage. 
diameter of the shot^-^^llows room for ramming home the projectUe 
when the bore is foul, &c. In old guns the windage is ^th the diameter 
of the shot ; but in those of more modem date it is much less, being 
only * 1 inch in field guns and about * 15 inch in heavy guns. Windage 
should be as small as possible^ for besides causing indentation of the 
bore and irregularity of flighty a great deal of the powder escapes and is 
lost In old guns this loss was computed to be equivalent to ^rd or ^th 
of the charge. 

Natures of Caii^ iron Ordmmce*4aii the Sermce* 

. ' ' ' # " 

So many different pieces had been introduced into the service up to Ordnance in 
1864 that our armament then embraced a very great variety of ordnance, theserrice. 
In consequence we retained in our fortresses a number of guns and a 
vast accumulation of small stores of an obsolete pattern. 

To remedy this, two lists, A. and B. (pp. 29, 30, Tables 11. and III.), 
were made out in January 1864, showing the pieces to be retained in 
the service and those which were to be abolished. These lists continue Table A. 
our official guide as to S.B. ordnance absolutely in the service. We 
will now go through the pieces mentioned in Table II. and remark on 
their specialities. 

There still remain some S.B. shell guns in our wooden ships and our Cast iion 
fortressss. They have only two muzzle mouldings, while shot guns, ordnance, 
with certain exceptions, have three. Shell guns,. 

The IQ-inch shell gun weighs 86 cwts. The muzzle of this gun being lo-inch. 
too iai^ge for the ports of some ships, one of the muzzle mouldings was 
sometimes turned off in order to obtain a larger angle of training. Guns 
so tneated are called L.M. (low muzzle), in contradistinction to the 
H.M. ^high-muzzle).' The 10-inch should never be double««hotted. 

S-inch shell guns formed part of the seige train, and were much used s-inch. 
for flanks and for permanent works. Those of 66 cwt. are now being 
converted into 64«pr« B.M.L. guns of 71 cwts. The 65-cwt. pattern is 
the one most used in both services. There are but few of the 54«cwt 
pattern mounted in L.S. battei'ies, end none of the60-cwt. 

The 6^pr., of 112 cwt., was the heaviest cast iron piece in our Shotguns, 
service ; of them very few are left. There are, however, many of the 68-pr. 
95-cwt. guns. They were much used as pivot guns and for sea faces of 
forts, and many have been now converted into 80-pr. R.M.L. guns L.S. 

42-prs. are rare ; a few may yet be found mounted in out*of*the*way 42.pr. 
batteries. 

d2-prs were formerly the principal armament of all classes of vessels, sa-pr. of 68, 
and hence we have several descriptions varying in length and weight, 58, and .56 
The different amount of windage allowed from time to time has caused <i^^* 
a considerable diversity in their calibres and ranges. The 63-cwt. gun is 



* Properly speaking ** windage " is the difference between the sectional areas of 
the projectile and the bore of the gan?. 
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CHAP. in. 

Monk's A., B., 
and C. guns* 

32-pr. of 4S 
and 50 cwts. 



The 32 and 23- 
cwt. gons. 



24-iir8. of 20, 
4B» and 50 cwts. 

18-pn. of 42 
and 38 cwts. 

12, 9, and 6 pr. 



CaiTonades. 



Iron howitf ers. 



Mortars. 



Bionie 
ordnance. 

Gons. 



^owItae^^. 



Mortars. 



altogether for land service. The 58 and 56-cwt. are the patterns most 
commonly used in both services.* 

Monk's A., B., and C. guns still exist in Woolwich Arsenal, and in 
wooden ships. Tho A pattern is sometimes found in garrisonsy as are 
also the B. and C.> bat much more rarely. The 48 and 50-cwt. guns 
are issued indiscriminatelj, mounted on the same carriages and bracketed 
together in returns. The 48 and 50-cwt. guns, as weU as those of 39 
and 40-cwt.» are to be found in inland works principallj, and have been 
issued in lai^e quantities to Volunteers. 

The 32-cwt. gun is a bored-up gun. 

The 25-cwt. gun is the light 32-pr. It can be distinguished bj having 
two muzzle mouldings. 

24-prs. are eicdusively for land service, being garrison guns. The 
48-cwt. has been issued extensively to Volunteers. 

A few 18-prs., both of the heavier natures and also bored-up guns, 
may still be found in the flanks of large woiks. 

The three small natures of cast iron guns are used for saluting and 
drill purposes. 

Carronades are now to be found in flanks of a few works and utilised 
for drill purposes (S.S.) 

The use of iron howitzers is limited to flanks, &c., where a very short 
range is necessary. 

13 and 10-inch mortars, S.S., were originally intended for mortar 
vessels, but are now only used for coast defences. They have narrower 
chambers than the L.S. mortars of the same calibres, and are very much 
heavier. 

Bronze Ordnance.\ 

All the natures of bronze S.B. guns in the service are nearly alike, 
and resemble in exterior appearance the earlier cast iron guns. 

By an ord^, dated November 1859, a dispart patch is to be added to 
every bronze gun before issue. 

The S.S. bronze howitzers are similar in pattern to the L.S.9 but the 
24 and 12-pr. howitsers have a breeching loop, and the breech is rounded 
off, so that the breeching rope may not be cut by the end of the edge of 
the base ring. 

The 4f^inch howitzer still remains in the service, as well as the 3-pr. 
guns for colonial and mountain service. The howitzer is of exceptional 
constructicNi, being very short and having a cylindrical chamber. 

The bronze mortars may still be useful in mountain warfiure and in 
the advanced trenches of an attack. 



Fireproof. 



iHspecttoHy Proofs Marking before Issuey dfc. 
The following were the tests applied in the RG.F. to new cast iron 



They were examined for flaws or holes, for concentricity of bore, 
mensions &c. ; then two proc^ rounds were fired with a hc»vy charge 



* The 58-cwt. is being largely conrertcd, on the Palliaer principle, into 64 -pr 

t Most of the S.B. bronze gnns and howitsers, until very lately held in reserve 
have now been sold as old metal, but some of these pieces rtill exist, e^ecially in 
India and in our possessions abroad. 
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and generally one service shot, pressed home with a junk wad or wooden CHAP. III. 

wedges. The gun was afterwards proved by water pressure, and finally 

examined with a lamp passed down the bore. Waterproof. 

Guns which endured the test were weighed, marked, and registered. Marks on 
On the first reinforce were engraved the number by which the gun is ^™■• 
r^stered in the R.G.F. books, the broad arrow, the exact weight of 
the piece in cwt. qrs. and lbs., and the year of proof, thus : — 

8736 

A 
52-1-10 

1864 
On the left trunnion were already marked the manufacturer's initials or 
the name of the foundry, the manufacturing number, and the year of 
casting.* Bronze ordnance have severally a register number engraved 
in Roman letters on some part of the piece, the foundry number being 
underneath, between the trunnions. 

Venting or Bushing, 

Prior to issue a S.B. gun is vented, lined and sighted. 

Bushing iron guns was not the rule in our service early in this cen- Bushing or 
tury, but in consequence of the enlargement of vent of the unbushed v«othig. 
guns used at the ;^ieges of 1812-13, experiments were carried out at 
Woolwich by order of the Master General of the Ordnance in 1813 as 
to the advantages of different bushes. Copper bushes answered best, 
and the Board of Ordnance directed that for the future guns for bat- 
tering purposes were to be bushed, some with iron and some with 
copper. 

Li 1844 it was directed that wrought iron bushes only should be used,f 
but in 1855 this order again was cancelled and copper bushes have been 
used since that date. 

No better material for the purpose has yet been found, especially 
when it is hardened by hammering. Since 1855 cast iron guns (except 
9-pr8. and 6-prs.) have always been bushed before issue, but prior to 
that date, except for battering purposes, they were generally issued 

unbushed4 

Bronze guns and howitzers of the present service natures have always 
been issued with copper bushes of difibrent sizes and descriptions. Mortars 
are not bushed before issue, though some of the latter have been so sub- 
sequently. 

When a gun is to be bushed for the first time, a cone vent is invari- 
ably used, but should the metal round the vent wear away in a gun so 
bushed, the cone vent will be replaced by a through one or otherwise 
according to the Regulations on that head, p. 220. , 

* This BjBiem of marking was not introduced antil 1857, and old guns are rot 
marked according to any regular system ; in many the wdght is engraved under the 
cascable. On bored-np guns the new weight and year of boring up are on the first 
reinforce. Carronades are marked near the eleyanng patch. 

The Royal badge is on the first reinforce of most guns of all natures below the 
68-pr., and bronze guns have in addition 'the monogram of the Master General of the 
Otdnance on the chase. 

t This was done because it was thought that a galvanic action was set up between 
the copper bush and the iron gun, which caused Sieir corrosion. Experiments made 
in 1855 proved that this was not really the case, and the use of copper bushes was 
therefore resumed. 

X Out of 367 pieces returned from service during 'the Crimean War, 256 had not 
been bushed at all, 107 had been bushed with iron, and four only were copper vented. 
— Proeeedingif O.S.C., VoL I., puna. 864. 
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CBAI*. m. The foUowing is the process of venring a new gnn : Throw the gun 

with oae tninnion np to a conyenient working position, and fix tne 

Vnomdf drillinff machine, place in the vent a stiff wire to ascertain the rake or 
readng cait ^ji^ct^n of the vent. This will show the position for setting the brace 
iron guns. ^^ ^^j j^^jj ^^^1^^ through the metal with the narrow set of dnlls, 

(bb guns have been frequently destroyed by false drilling, wax impres- 
sions should be taken frequently during the process, to ascerUm 
whether the workman is drilling straight,) and then with a lar^r set 
to within an inch of the bore, viz., to the spot where the thread ends 
(the thickness of 'metal may be conveniently foond by using a vent 
scraper). Next finish the cone with the drill for the purpose. 

Bemove the drilling machine and turn over the gun -to pr^»are for 
tapping. In this case the seven-thread ti^ps are always to be iwed. 
Tapping is a long and tedious process, requiring much care and s«"ll r 
it is impossible to pass the first tap through, and then the second, and 
so on, but the thread must be brought to the right size gradually.* 

Where the thread ends there is usually a little metal thrown up 
which would prevent the copper bush from being screwed down pro- 
perly, this burr must be removed with a conical rimer. 

The hole in the gun is next cleaned with tow, and the copper vent, 
well oiled, is "screwed in. The head should not be wrenched off as a 
fracture might occur below the surface of the metal of the gun. 

The bush when properly fixed will project about a quarter of an inch 
into the bore, and about two inches above the surface of the gun. 

Wax oompo- Take an impression of the part in the bore with a mixture of : 

^^^^' Bee!»-wax - - 2 parts | 

Soft soap - - 1 „ > Boiled together. 
Treacle - - 1 „ J 

This will show whether the cone is well home, or whether there is a 
space left between the copper and iron. 

If the bush is home proceed to cut off the end in the bore. The 
instrument employed consists of a cutting tool supported bv a metal 
head at the end of a long bar ; the bar is kept in the axis of the bore 
by passing through a coluir fitting into the muzzle, it is worked from side 
to side by two levers being fed up by a small screw at the end of the 
firame ; the spiral spring against the muzzle cellar makes the knife work 
regularly. Care must be taken not to cut into the iron of the gun. It 
is probable that the end of the bush will not be cut off quite flush at first, 
80 another impression is taken, and if necessary, the knife must be fed 
out with a small piece of tin, and the process repeated as it is necessary 
that the copper and iron in the bore should be perfectly flush with each 
other. When this has been completed satisfactorily, remove that por- 
tion of the vent projecting above the surface of the gun by sawing it off 
about a quarter of an inch above the vent patch ; chip a little copper 
away from the mouth of the vent to prevent it becoming choked when 
hammered, dumA it ahfo at the edges, then hammer it well, chisel it off 
fliiah md crpen the mouth of the vent, then pass the set of rimers down 
one aft«f the othw and gauge, and if the gun is for S.S., rime out the 
5??]^^ ^^^* ^api-ring it from -28" at the top to -22" in a length 
^ the surlSM^e, take another wax impression of the inside, 

* the operation is finished. 




t> men four or fife boon to tap a gnn. 
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Cast iron ordnance are also marked over the casable according to the CHAP. HI. 

nature of vent thej have. 

Q y-j Maib to 

N( ^ show nature 

> means copper vent, new gun, cone. of vent. 

C VI 

Q \ indicates a cone vent^ not new (gun). 

C V „ a " through '* vent. 

The initial of the out station at which a gun is re-vented is added 
underneath. 

IV on cascable means " iron vent."* 

Lining, 

The line of metalf is obtained as follows : — lining. 

The gun being levelled across the trunnions, a wood batten is placed 
in the bore, so as to project some distance from the muzzle. This 
batten is painted white on the upper surface, and bisected by a pencil 
line. 

The upper sur&ce is leveUed transversely, and a Y square t)eing 
placed upon it, the position of the pencil line is squared up against the 
muzzle of the gun. 

A wood straight-edge is placed on the top of the gun against the 
T square, and the edge of tins straight-edge and the centre line of the 
batt^a are brought into the same vertical plane by aid of the eye.- The 
line thus obtained is slightly marked on the swell of the muzzle, and 
also on the base ring. The 1" square is reversed, and the same opera- 
tion gone through on the other side ; if there is any error there will be 
two lines, and the mean is taken as the true one. The line of metal ^^^ o^ metal, 
thus obtained is then cut permanently on the breech and muzzle. 

The quarter-sight lines are next marked on both sides of the gun, at Quarter-sight 
the breech and muzzle ; they are parallel to the axis of the piece, but a ^^^^' . 
little above it, so as to clear the trunnions and cap-squares when laying 
the gun. 

The line of horizontal axis is then cut on the breech, trunnion, and lix^e of hori- 
muzzle, on the right side of the gun. To obtain this line the gun is sontal axis, 
turned with the right trunnion vertical, and a similar process is repeated 
to that employed for finding the line of met^d. 

Upon the right trunnion the line of horizontal axis is bisected, and a Vertical line. 
line drawn at right angles to it. 

Before the introduction of General Millar's sights, all cast iron guns Qoarter-sight. 
were laid by means of a quarter-sight scale from to 3^ n:iarked on the *^^- 
base ring on each side of the gun, starting from the horizontal line at 
zero. Such scales are now marked only on L.S. guns up to d2-pr. 
inclusive. 

CV 
* Old guns may also be foond marked N *< copper vent ; new ; long cone : and 

LC 
TV " through vent." 

t TliiB is a line extending from the base ring to the swell of the mnxzle, and repre- 
sents the intersection of the surface of the metal by the Tcrtical plane passing through 
the axis of the piece, when the trunnions are horizontal ; iti s marked on breech and 
mnssle. 
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V\\\\\ \\l 



MlUiirV •i|tht«. 



HWw w^^l\w« 



Sights. 

Tho nightii now used with cast iron ordnance* are Millar's sights. 
TluHio oon^ii^t of a foi'o or dispart sieht of gun metal screwed on to the 
gun in rNur of tho trunnions, on what is termed the second reinforce, 
and of a haif*nnind brass tangent scalef sliding in a gnn metal block, 
which is socurcHl to tho breech of the gun by two screws. 

IMoci^s of shiH>t lead are placed between the foresight and the gun 

motal Ukx'k of hindsight and the gun, to assist in adjusting the sight 

aoouratolv, and al90 to prevent tho heads of the screws being broken 

Aivit^' ^^(' •'^^t> ^^^' 1^^ onler to cU>ar the breech of the gun, the scale of the hindsight 

\n at an angle of TtJ^' antl not |>erpendicular. 

I'he UKHle of at\)ustii^ Miliars sights is given in Chapter XIL 

Tho di»tane<» Wtw\H>n tlMy«e sights is termed the '* short radias*" and 
is gixt^i in *IV^^ XL fv^r each nature of gun. 

Wo IIihI thai at a certain point when elcTating bj these aghts the 
uuitflo \>f Iho guu tn'gtns to ial«r(ere with the line of sight, and h is 
ms^warv to u^ tho inuitlo noioh as the fore«sighu and to employ 
aiH^ltier hiihUight gmduatwi for tho «Mong radius,*'^ as the distance 
Wlxvvvu tho bM^ v^^ tho hindsight and the noioh on the morile is lenned. 
VW USs« th)« vvtlK'r tan|^^nt $^ndo is nade of walnut wood, and called 
wvxsl ta^j^n^t TS<t%K* ; u i* gra^luattxl th^^rvtore frv*ai the cleannee angle 
n|^ tv^ tho oxtrouv o«ova;k« vl^^"" <^ ^^^ ^ho di>:<:or-5 Wing ciknlaied 
t\^ tho K>n^ r«^l;v)$ as the ^n wwist W Uxl by tho maciW i>xch. It has 
aK^ a xV^nv ^>Mr t^viui toro K> the ok^rance anirle. the suae as that on 
tW Nr«ss ta^^^xi :iv*«A\ a^xl thocv is a varvl ^V^e rrvxa pointfalank to 
v\t«v*ao nMv^\ 

At iho Kfcd \>«* 5>50 svaV is a bras? piato which ia^ oq the bead of 
^V Vi'asj^ ;ivMAio % S"^ t\:Vx okx;lA«^i« tti at tie Vet. c: S> a bras plate 
^<tifKvi «^ «s K" Sit stv^l.S <« t^ hj^isc^t Kvvk. 

F^ S^S. VciifvT ^>»,W $ovv,rjr i?i th* $ar)e V\vk a? th^f ^k^rect a^t 
*!sv ^-J^v ; ;>v""« *"v ot. N**- v>« Vcjfts? xHT wwx*^§ ari ar« ^s^^e^ is sets ot 
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Quarter-sight lines are marked on both sides, and some old broDze CHAP. III. 
^uns have quarter-sight scales as well. 

For 32-pr8. of 32 cwts. and 25 cwts., and also for 24-pr. bronze Wood side 
howitzers mounted on S.S. carriages with elevating screws, a wood side scales, 
scale is used. This is graduat^ from to 12 downwards, and 6^ 
upwards. Elevation and depression can be given by means of it in 
connexion with the ship's pendulum when smoke, Sbc. prevent the 
regular sights being used, the scale being cut so that when placed on 
the steps of the carriage and held upright, the zero of its graduation 
coincides with the axis of the gun when the latter is horizontal, the 
ship being on an even keel. 

With other S.S. guns graduated coins are employed instead of this Gradaated 
scale. coins. 

Small Stares, 

In addition to sights and vents the following stores for S.B. ordnance Small stores, 
are furnished by the R.6.F. 

Priming iron or picker - - 1 

Vent punches - - - > Specially for land service. 

Lead aprons - - - J 

Bit, vent " ' "1 

Priming wire - - - j 

Friction tube pins - - >Specially for sea service. 

Guide plates - - - I 

Ships' pendulums - -J 

Vent plugs - - * I ' 

^^''e^^ A"". '_'.?*'.* '^'^^''' ''"•* Icommon to both services. 



friction tube pins. 



Spikes - - - -J 



L.S. stores. 



The pricker is a rod of iron pointed at one end and with a ring at the pl^ 
other, for garrison service 12 inches long, and for field 7^ inches. or pricto?' 

Vent punches are for cleaning the vent from any hard substance Vent punches, 
which cannot be removed with the priming iron. They are of steel, 
and have a strong round head, so as to bear hammering. There are 
nine sizes, varying in length from 3 to 14 inches. 

Lead aprons are small pieces of sheet lead for protecting the tangent Lead aprons. 
scale and vent of howitzers and bronze guns when mounted or in 
store. There are two sizes of aprons, large for iron howitzers, and small 
for bronze ordnance. 

In the Navy the pricker is termed the <' priming wire." A bit is also S.S. stores. 
used, but it is not connected with the priming wire. Priming wire. 

The head of the S.S. quiU friction tube is supported by a friction tube « . ^ . 
pin, which consists of a piece of steel threaded on the lower portion and pj^^^ ^ ^ 
formed above into a small pin. It is screwed into the gun to the left 
front of the vent in cast iron, and to the right front in bronze guns. 

To insure direct action the lanyard passes rearwards through a guide Guide plate. 
plaie. This is a small iron plate with cross-head on top and hole for 
lanyard, having also a slot near lower end for the screw which securEM 
it to the sight block. That used with mortars is cylindrical and threaded 
at the lower end, and screwed into the body of the piece. The cross- 
head serves to loop the lanyard over. 

40158. O 
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iMilMlllllMM. 

WkmimIi. 



( SiMMUlMI 

■|i(Kt>ii. 



i^\M\\^ tk\\\K\*x 



A |Hiriiluliim In iimmI to mIiow tlic angle at which the vessel is heeling 
ov(«r on tho h'o niilr, ho that the uccpsHary allowance may be mtfde in 
itlovMlJon when liiyhig >(unM by the wood side scale or graduated coin. 

A VMiit plug <!onMi»»tM of a vulcanized disc of india-rubber, with a 
t(mth(«r Ntuiii. It iH i^nployed for protecting the vents of mounted 

T\w wi'iMM'h for night nrrow and friction tube pin is a small iron 
liiHtnmHMit with four armn, ouo of which is a wrench for sight screws, 
liholhnr H tun»H<M'ow, a third n friction tube pin wrench, and the fourth 
n lounny. 

'riuM'o n\v two HortH of npikos, common and spring. 

Tlii^ oouuii(M\ Hpiko is a conionl piece of hard steel about three inches 
loutf. Witou It in dojtiniblo to disable a gun for some time, a common 
npiko U to t)o lukuuuoivd into the vent, and the top broken off. For the 
|mr|UMio of iv<\tM\tii\); a gun thus spiked, two hollow drills are supplied, 
with tlu* voi\tlu)( t\H»k 

A ^uu luav Ih> t<nu|H)rar\Iy rtMulonnl ineffective with a spring spike, 
\\hU^i\ (HM\M^t^ \^f a <«t\vl ixhI with a tlat head at the top and a spring 
uoar lh\* boM^mu m> \\\i\X whon the rnd ha:> p«4ssed into the bore the 
«|mu^ »^otv aod tho ^p\ko i^oinoi In* nnnovtHl till the :>priug is pushed 
Ih^\*K, \( {\\\> ^'\\\ i'* hkoly t\» U'^ i\vautm>sl» the spike should therefore 
WMMMMtvd wuU thv> >|Minif tow»r\ls the uuixcle, and on this account 
thvw 1^ a ituto ws^U'h ou the tnlcv of the hi'^ul to >how the side the ^ring 
u v\4^ XN% ihs^i ^ uu^v Iv luvNHxl l«ok bv the muuu^n 

VVv \ »Sk thoiY jiiv tVwr K'f^ths v^T <|>r?ri: spikesSs 11'4. S'o* 6*3, and 
%^ t^ \nsUv^>^ I'hv Ns^w ;ftiv ^ut'rl:t\l v>t*lv \\i!h ;h^ sK^rter nature for 
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Tablb showing the Weights, Lengths, Calibres, Radii for Sighting, &c., of the 
Cast Irok and Bk'>!<ze Ordnamck, which, according to the O.S.C, Lut A, 
are to be betaikeu lu the Senice. 
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SMOOTH-BORE ORDNAXCE AND STORES. 



CHAP.fllL 



TABLE m. 

List (B.) of Cast Lsom and Brohzb Obdnakcb to be Abolished, bat 
which ore to be retained on the Works, if thej are mounted at any 
station, until replaced by other pieces, which will be done when the 
carriages are worn out, if not sooner, (See par. 1,140 {Changes in 
patterns)^ 1st January 1866). 
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CHAPTEK IV. CHAP. IV. 



SHOET HISTORY OF OUR RIFLED GUNS 
FROM THEIR INTRODUCTION UP TO 
PRESENT DATE. 




-Wha lint ased^— LiBCMter's oval bote.— Sir W. A i U Mtu m g^ 
TtUT^ goiM^— Their nqieriar lai^ and aeearacy. — Thtir adoption. — Defeets. — 
Wedge and danH Knot.— Sir J. Wbitworth's fca]is.--THala «r AraMtroar •»« 

-RJCXw T. RBJLezperiineiits^— Bvoniegvna. — ^Dartmoor 
. — Wiongbt iron I^^^T^ guns reeonuBCBded for Home Service. 
— n—infaitu— I off b!rL. dieeontiniied.— Tlie effect of 9 and 16 pra-^Siege gnuL 
— ^Bitted bo a Uie i B d — Sosvy vfMod fBi HT. eystem encambrooa. — 100 and 
150 SJBl goML — IS and 13 indi goaa. — ^Disadvantages of shont rifliiv. — ^Woolwich 
gjBtem. — 8 and 9 indi gons. — Original oonitnietion. — ^fVaaer constnicCion.— >10 
and 11 inch guns. — 16 inch gvns. 

Wben rifled small arms were generally adopted about 1855, it became Neoeteity Cor 
neooBaiy to introduce rifled ordnance in order that artillery might still rifled ordnance, 
remain the most powerful arm in the field ; for infmlzy skirmishersy 
anned with long range rifles could do much damage to the men and 
horses of smoothbore batteries, while they themselves were out of dan- 
gerous range of the guns. 

Since the year 1600 A.D. many rifled cannon had been tried, and it 
was not for lack of invention that they had not been introduced long 
bef<Mie 1854y the date of the Crimea war, when we first used such guns. 
' Rifled guns to be useful must be made of strong material and very 
carefully manufactured, and the difficulties in the way of making them 
were theSwant of sufficient skiU in the art of working metals, and also that 
of the neoessaiy machinery for manu&cturing, boring and rifling them, 
&c with the accuracy required. Machinery has now, however, been so * 
much improved, and we know so much better how to deal with metals, 
that rifled guns can be made strong enough safely to resist a pressure on 
the bore of 25 tons, and more per square inch, and apparently of almost 
any size we wish, and yet so perfect in dimensions as not to depart from 
the proper measurement by more than one-thousandth part of an inch. 

Tlie first rifled guns we employed were a few old S.B. 8-inch and lAaeaater's 
68-pr. cast iron pieces, made oval in the bore, and so converted into two ^^ ^^ 
grooved rifled guns on the Lancaster principle. They were used during ™™S* 
the Crimean war of 1854, 1855, and 1856, but their shooting was very Irregularity 
irregular, and the projectiles often jammed in the bore. ®^ shooting. 

About this time a number of rifled pieces were tried in our own and 
other countries, and in England, Sir William Armstrong, a well known Sir W. 
engineer, brought forward breech-loading wroqght iron guns, which Armstrong's 
were officially tried in 1854 and seemed to answer very well. They ^^^ 9S^"^ 
were tested against bronze S.B. guns, and found to hit harder and cany 
farther, and also to make very much better shooting. 

The increase in range and accuracy obtained by the adoption of these Their taperior 

rifled guns was very considerable. It has been proved by experiments ™n«« ^^ 

aceoracy. 
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INTRODUCTION OF RIFLED ORDNANCE- 



CHAP. IV. 



Adoption of 
Sir W. Ann- 
strong's guns. 
1859. 



that whilst the 12-pr. B.L. gun could put one shot out of every two 
fired into a rectangular space 22 yards long (t.e., in the direction of the 
range), by 1 -3 yard wide, at the distance of a mile, the 18-pr. S.B. gun 
could, under similar conditions, only hit a space 121 '7 yards long by 
25 ' 8 yards wide, and, jn short, that the B.L. rifled gun could make 
better practice at a distance of two miles than the smoothbore could at 
one. 

While these Armstrong guns were being tested "extensive experi- 
ments were carried on to try whether any safe method of strengthen- 
ing cast iron guns could be found, or whether any better, speedier, or 
cheaper system of constructing rifled ordnance existed than that pro- 
posed by Sir William Armstrong. None such having been found 
within the period for inquiry, the Armstrong system was completely 
adopted ;" and in order to obtain a supply of the guns and projectiles 
as soon as possible, so that we might not1)e behind other nations, 
Government not only entered into a contract in January 1859, with the 
newly established Elswick Ordnance Company, but commenced their 
manufacture in the Royal Arsenal, Woolwich. 

In February 1859, Sir William Armstrong was appointed Engineer of 
Rifled Ordnance, and in the following November he became also Superin- 
tendent Royal Gun Factories. 



Defects of 
RB.L. breech, 
screw gnns. 



Wedge and 

shunt gnns 

introdaoed. 

1864. 



Sir J. Whit- 
worth'B gon. 



Field Guns. 

Our field artillery were soon equipped with these guns, and a great 
Bumber of the heavier natures were made both for siege and garrison 
purposes, and also for the arming of our fleet. 

These guns are still in the service, though most of them are kept in 
reserve. All the diflerent natures ai*e given in the Table at p. 85. 

This B.L. system was not so simple as the smoothbore, and required 
a great many implements for its repair. Further experience has shown 
that serious accidents were likely to take place from various causes, 
such as the breech-screw being improperly screwed up, the vent-piece 
being weak or ill fitting, &c. ; and it is therefore probable that if we 
had been in the meantime engaged in a war, in which the B.L. guns 
had to be used in large numbers, such accidents would have considerably 
impaired their success ; as it is^ however, they have been only used on 
a small scale before an enemy, principally in China^ New Zealand, and 
Japan. 

In these wars the Armstrong B.L. guns answered very satis&ctorily 
on the whole, both on land and at sea, and proved much more powerful 
than our old smoothbore field and heavy guns, but it was clear that a 
less complicated system would be better adapted for general service. 

In 18t>4, in consequence of the objections brought against his breech- 
screw guns. Sir William Aimstrong introduced not only two natures of 
wedge guns (40-prs. and 64-pr8.*) as an improvement on the breech- 
screw arrangement in points of safety and simplicity, but also 64-pr. 
muzzlc'loadinff guns with shuni rifling, and proposed other shunt guns 
of larger calibre. 

Many gnns were proposed about the same period to take the place of 
the Armstrong breech-loaders for field service. None of these seemed 
worth further trial except a muzzle-loading system submitted by Sir J. 
Whitworth, and a new gun proposed by Sir W. Armstrong himself, 
which was a M.L. shunt. 



* A small nnmber of these gnns were introduced into the service, but they are now 
obsolete, vide p. 84 for description. 
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• A special committee appointed for the purpose carried on eztenflive OHAP. IV. 

trials with Whitworth 12-pr8. and 70-prs.y Armstrong 12-pi*8. and 

70-pr8. breech-loaders, and Armstrong 12-pr.and 70-pr. muzzle-loaders ; Experimental 
the 12-prs. having been chosen to decide the question for field artillery, triaU of the 
whilst the 70-prs. were the best available representatives of heavy Armstrong and 
artillery, comprising siege, garrison, and broadside guns. ^'J^^^^'^ 

Both natures of the Whitworth guns were muzzle-loaders, and had ^7"^"^* 
his well-known hexagonal rifling, and mechanically fitting projectiles. 

The l2-pr8. were of solid mild steel (having trunnion rings screwed 
on to them), with a hoop of the same material over the powder 
chamber. 

The 70-prs. were of the same material, but consisted of an inner tube 
closed by a cascable screwed in, and strengthened by hoops forced on 
cold by hydraulic pressure. 

The .^jrmstrong breech-loaders were constructed with steel barrels, 
and with wrought iron coils superimposed as usual, but the 12-prs. had 
the ordinary breech-screw arrangemeni;, and the 70-pr8. were upon the 
wedge system. 

His muzzle-loaders also had inner barrels of steel ; they were rifled 
on the shunt principle, for projectiles with soft metal studs. 

The experiments conducted by the Committee were very extensive 
and the results showed that in construction all the guns tried were very 
good,* 

As to range, accuracy, ease of workings endurance and cost, the Report of 
Committee reported in 1865 that both Sir W. Armstrong's and Mr. ^J^**®®' 
Whitworth's M.L. systems, including guns and ammunition, were on 
the whole very far superior to Sir W. Armstrong's B.L. system. 

^' That the many-grooved system of rifling with its lead-coated 
projectiles, and complicated breech-loading arrangements, entailing the 
use of tin cups and lubricators, is far inferior for the general purposes 
of war, to both of the M.L. system^ and has the disadvantage of being 
more expensive both in original cost and in ammunition. 

** That M.L. guns can be loaded and worked with perfect ease and 
abundant rapidity ."f 

As to the employment of steel alone or steel and wrought iron 
together, the Committee reported that guns fully satisfying all conditions 
of safety can be made with steel barrels strengthened by hoops of coiled 
wrought iron, and that such guns give signs of approaching rupture ; 
whereas guns composed entirely of steel are liable to burst explosively 
without giving the slightest warning to the gun detachment.^ 

Another Committee, of which Sir R. Dacres was president, was ap- Committee of 
pointed in 1866 to inquire into the question of M.L. and B.L. ; they 1866. 
came to the conclusion that ** the balance of advantages is in favour of 
M.L. for field guns," because they are equal to breech-loaders in range 
and accuracy, and much superior to them in simplicity both of fittings 
and ammunition. 

At this date a few 12-pr. R.M.L. of 8 cwts. were made of wrought 
iron and steel, but as the expense would have been greats and there 
was no urgency, their manufacture was not carried out on a large scale 
for issue instead of the service B.L. guns. 

* Each piece after firing 8,000 rounds was only burst by using purposely abnormal 
charges. 

t As an instance of the rapidity with which our present B.M.L. guns can be 
loaded and fired, it may be mentioned that four 35-ton guns on board the " Devastation " 
«ach fired 8 rounds at a target within 15 minutes. The ship was moving at a rate of 
« knots an hour and the shooting was very fair. 

X Vide alio p. 5. 



34 



INTBOBUCTION OF BIFLED ORDNANCE. 



CHAP. IV. 



H.M.L. bronze 
gun for India. 
1868. 



Dartmoor 
experiments. 

1869. 



Committee of 
1870. 



Another Committee^ under the presidency of Major-General Eardley- 
Wilmot, R.A., was appointed in December 1868 to consider the question 
of " Field Artillery equipment for India." But as it was thought neces- 
sary that India should be able to produce her own guns, the Committee 
was restricted to bronze as a materiaL The Committee was also directed 
to adopt a muzzle-loading gun. Accordingly haying satisfied themselyes 
by experiments that bronze would answer the purpose, a 9-pr. bronze 
rifled gun of 8 cwt was approved for Indian senrice in May 1870. 

A good many of these guns were made, but proving unsatisfactory, 
in material (vide p. 2). They are now obsolete, and have been returned 
into store. 

Meanwhile a special committee of Royal Artillery officers (Mi^or- 
General C. Dickson, C.B., V.C, president) assembled at Dartmoor in 
June and July 1869 for the purpose of determining the best projectiles 
and fuzes for the B JL. guns, took occasion when writing their report 
to recommend a field howitzer, which would be a muzzle-loader, suitable 
for high angle firing and capable of throwing a common shell with a 
large bursting charge. 

On the 25th July 1 870 a special committee of Artillery officers under 
Mijor-General Sir John St. George, K.C.B., as president, was appointed 
to carry out comparative trials with the 9-pr. bronze rified gun (Indian 
pattern) and the 9-pr. and 12-pr. B.L. g^ns of the home service, and to 
report fully on the whole subject. 

In their report dated 28th November 1870, they say :— 

** The Committee have no hesitation in giving the preference to the 
M.L. gun, both in respect to simplicity and facility of repair. 

'* If, as regards the question of endurance, the Committee are called 
upon to select between a structure of wrought iron and steel and one 
of bronze, as tried by them, they unhesitatingly pronounce in favour of 
the former, whether the gun be a muzzle-loader or a breech-loader. 

** It may be urged that considerations of manufacture favour the 
adoption of bronze for MX. guns for India, but the same cannot be 
accepted as applying to this country, and taking weight for weight it is 
impossible to deny that far greater endurance ^viii be attained by the 
present mode of construction than by the use of bronze. 

** The service B.L. system, owing to the absence of windage, neces- 
sitates the employment of a mechanical arrangement for lighting the 
time fuze. This is efiected by the employment of a detonator, which 
has proved to be highly sensible to climatic influences. The M.L. gun 
on the other hand has the advantage of being able to use an ordinary 
wood time fuze, which experience has proved to be little or not at all 
afiected by climate. 

** As regards cartridges, the B.L. guns have the great disadvantage of 
requiring the use of lubricators. 

^ In respect to other stores, such as percussion fuzes and projectiles, 
the Committee believe that, whether for breech or M.L. guns, there will 
be found little or no difierence between them so far as regards their 
capability to bear the tests of travelling or climate. 

** Judging from the results of the practice at Aldershot^ the 9-pr. 
M.L. and the 12-pr. B.L. guns appear, in respect to shooting to be 
much upon a par ; the former being superior in point of shrapnel shell 
with time fuzes, the latter in point of segment shell with percussion 
fuzes ; the 9-pr. B.L. gun being inferior to both. 

*' The advantages of simplicity, facility of repair, ease of working, 
rapidity of fire, original cost, and cost of maintenance, are in favour of 
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a M.L. gun, and the Committee consider that these qualifications out- CHAP. IV 

weigh the important advantage of the superior amount of cover given to . 

the detachments when entrenched and in the open, which a B.L. gun A wrought 
affords, and are therefore of opinion that on the whole, a M.L. gun i^on muzzle- 
is the more efficient for war purposes ; but, they recommend that, if ^??^^r**^ 
adopted for home service^ they be made of wrought iron with steel Jecommwidad 
tubes. for home 

We see, then, that for field service, the first rified service guns were serriee. 
the rifled breech-loader on Sir W. Armstrong's principle ; that we soon 
found out that this system of breech-loading had fiiults, and in conse- 
quence made very extensive ezpenments between 1863 and 1870 as to 
the comparative value of these B.L. guns, and the various descriptions 
of MX. field guns brought forward. 

The Committees who carried out these trials were composed princi- 
pally of distinguished artillery officers, and they all arrived at the 
conclusion that a M.L. gun was better than a B.L. for the reasons given 
above. 

As regards the construction itself, which is only affected indirectly 
by the question of B.L. or M.L., these Committees were ^unanimous in 
recommending the built-up system of steel barrel and wrought iron 
jacket at present employed instead of the use of bronze or steel alone. 

Since 1864 no new R.B.L. guns have been made,>and since 1870 we Manufectureof 
have entirely armed our mounted artillery with M.L. steel and iron ^n„L^Q7o" 
guns. 

The Horse Artillery are armed with 9-pr. guns of 6 cwts., while one ^-pr.andl6-pr. 
half of the field batteries are also armed with 9-pr. guns of 6 cwts»* and ^pp'^'^^^^ 
the other half with 16-pr. guns of 12 cwts. 

These guns proved very formidable field pieces during the experiments 
carried on at Okehampton in 1875 ; the 9-pr. up to 3,600 yards and the 
16-pr. up to 4,000 yards range rendered die ground covered by them 
quite untenable by infantry, while at still longer i-anges, cover, such as 
villages or houses was destroyed by their fire. 

As it is thought advisable however to provide our field batteries with Further ex- 
more powerful pieces, experiments are now being carried out with new P^™®">** 
pieces with which they will no doubt before long be armed, and which carrwd out. 
will be far in advance of our present field guns in power. 

Siege Guns. 

As to siege guns, the same reasons which led us to discard the B.B.L. Siege guns, 
service guns for field service led us also to do so in the case of siege 
pieces. 

Until lately the 20-pr., 40-pr., and 7-inch R.B.L. together with S.B. 
mortars, constituted our siege train, but since 1870 we have made 2d-prs., 
40-prs. and 64-pr8. R.M.L. pieces for this purpose. Moreover, instead of 
8.B. mortars for high angle fire rifled howitzers have been introduced. Rifled 
These are short rifled pieces built up on the Eraser construction, for the kowitiers 
purpose of throwing heavy rifled projectiles at high angles of elevation. m^Jj^^ 

The 8-inch howitzer was introduced in 1872, and experiments are still 
being carried on with other natures, a 10-inch and a 6 • 3-inch, which latter 
is a service piece, though the mode of rifling, sighting, &c, have not yet 
been definitely settled. 

* The field batteries armed with 9-pr8. had at first those of 8 cwts. with which some 
arc ftiU equipped. These O-prs. are being replaced by the light 9-pr. of 6 cwts. 



36 IXTRODUCTION OF RIFLED ORDNANCE. 



CHAF. nr. Heavy Guns. 

T We have so far followed the history of our rifled field and siege pieces 

Uksnrj n-ed ^jo^^^ to the introduction of the present R.M.L. guns, let us now see 
^'^^' how oar heavy rifled guns were brought into the service. 

74adi RBX. The 7-inch B.L. of Sir W. Armstrong was the only heavy rifled gun 
e4-f^. ibnxit. in oiif service until 1863, when his 64-pr. R.M.L. shunt gun was 

fiMind to answer well, and many of them were made both for naval and 
M'>re w^titivA garriflon service. These guns were more powerful than the 68-pr., the 
tJttii tbe 6S-pr. heaviest c&st iron gun we ever had in the service, but when iron armour 
&.B« began to be used for ships of war, they were not able to penetrate the 

iron plates with which the ships sides were protected, so that it became 

necessary to make larger guns whose projectiles could pierce these armour 

plates. 

The Armstrong and Whitworth Committees had reported in &vourof 

muzzle-loading in 1865, and most of the leading artillerists agreed with 
BX. lyft^m them, especially in the case of heavy ordnance, where any fi.L. arrange- 
cntmbroiM for ment with guns using very large charges must be very cumbrous if not 
besiTj guns. actually unsafe, and it was consequently resolved to make our iron 

piercing guns muzzle loaders. 

As the striking effect of a projectile depends more on its velocity than 
on its weight, and as a round shot fired from a S.B. gun has considerably 
greater initial velocity than an elongated shot tired from a rifled gun, 
owing to the smaller proportionate charge, the Admiralty at first pro- 
posed wrought iron S.B. guns of lai-ge calibre to penetrate armour plated 
iw-pr. Mid vessels at close quartera. Accordingly in 1864, two natures of wrought 
160-pr. S.B. h-on S.B. guns were adopted ; these were the 100-pr. of 9" calibre, and 
gttiu. 160-pr. of 10 '5" calibre. They were built up on the Armstrong coil 

principle, but only about fifty of the former and a dozen of the latter 
were made, as it soon became evident that still more potent guns were 
necessary, and that we could make them too in the shape of wrought 
iron R.M.L. guns. In fact such good results were obtained from the 
64-pr. M.L. shunt gun (which was approved aa a sea service gun, 
March 10, 1865), as well as from larger experimental guns on the same 
system of rifling and construction, that the Ordnance Select Committee 
suggested that the above two natures of S.B. guns should be also rifled 
on the shunt system. 

These guns were, however, of too weak a construction for that pur- 
12-liich and pose,* and in 1 864 it was proposed to make heavier pieces ; a few 12-mcht 
l».mch guns, and 13-inch guns were, therefore, ordered in 1864, and the latter were 
rifled with the shunt rifling. 

Dluulvanta^es The shunt system of riflmg had, however, some disadvantages as 
of Bhttnt rifling, pomtod out at p. 16, and was soon succeeded (in 1865) by the so^salled 
Woolwich Woolwich system, which was adopted after a long series of competitive 
•ystem. trials earned on with 7-inch buUt-up guns, rifled on various represen- 

tative systems. ir o » r 

There was not much difference in the shooting qualities of the several 
systems, but in May 1865 the O.S.C. reported in favour of adopting the 



Thl TSS.^*'* ^ T*^ longitudinaUy, as pointed out by the Soperintendent RG.F. 
I fi ■ Jfef^ obBolete. and have been returned into store. The lOO-pr. are used 

HXra^^^^BBMiMa only. 

were not tried until 1866, and were rifled with the Woolwich 
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Woolwich systems of rifling* in which the groovei as shown below, is a CHAP. IV. 
modification of the groove then used with the French heavy guns. 




Decrease 
cost. 



The M.L. 7-inch guns in course of manufacture wei^ accordingly Woolwich 
rifled on this principle, upon which all our heavy pieces since have been system of ^^ 

^^^ * %" -J- «vn^iB« 

The 7-inch guns referred to and introduced into the service in 1865 ^' ^ 
vrerG the first of the so-called Woolwich guns, which then meant wrought 
iron M,L, guns^ built up on Sir W. Armstrong'* 8 principle^ improved 
upon- by hooking the coils over one another^ and having solid ended 
steel barrels^ rifled on the system shown above for studded projectiles. 

The 8" and 9" guns (Woolwich) were also introduced in 1865, and a 8" and 9" gi»»«- 
few 12" guns of 25 tons were completed by 1866, being built like the 
previous guns, on what was called the '* original construction " or that of 
Sir W. Armstrong, vide Plates XI. and XII., where a forged breech- 
piece and a number of thin coils ai*e used. 

This construction was an expensive one, and Colonel Campbell (now Original ^ 
General Campbell, C.B.) who was appointed Superintendent RG.F. constructooxa 
in 1863 applied himself energetically to the question of reducing the ^^^ 
cost -writhout decreasing the strength of our guns. 

A coarser and cheaper iron was obtained, and used with much auccess 
in the manufacture of the coils. 

In April 1867 Mr. Fraser, the Deputy Assistant Superintendent Mr. Fraaexr 
R.G.F., proposed a plan which was recommended by General Campbell constnxctio: 
to supersede the original or Armstrong construction. 

The Fraser or cheap construction is an important modification of the 
Armstrong system, and differs from it chiefly in building up a gun 
with a few large double or treble coils made with bars of large section,, 
vide p. 10 ; instead of several finely finished single ones, and also m 
doing away with the expensive forged breech-piece. 

In the earlier Fraser guns the modified construction was only par- SoUd for| 
tiaUy adopted, and the 64-pr., 7, 8, and 9.inch, mark II., a few of which Jl'^^^^^ 
were made in 1866, retained the forged breech-piece. Since 1867, p»- 

however, our heavy guns have been made entirely on the Fraser ^'J.^,f^»|r«a 
modification of the Armstrong principle. dbcontfn ^^'^^^ 

As necessity arose and our powder was improved heavier guns were ^^*» 

introduced from time to time, the 10-inch in 1866, the 11 -mch m 1^7, {{,. ^f 
12-inch of 35 tons in 1871, 12-5 inch of 38 tons J n 1873, and m 1875 *"**"• 
was completed the experimental 80-ton gun. All of these guns are ''"'^on 
built up in the same way with the slight differences pomted out In 



ictiu, 



* The O.S.C. coDBidered this system the b«it both on account of the Blmple form 
of groove, the simplicity of .tud^ng the projectile, and the advantage it oiferea in 
allowing of the use of tfie increasing twist. 
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CHAP. IV. 



Chapter VJLil., and as fiur as the mode of oonstnietioD is concerned we 
have e^ery reaaon to be satisfied with them. 

As improTements in powder are made, no donbt the dimensions, Ac 
of onr gnns must undergo alteration, and our heavy guns are now made 
longer in the bore than the earlier natures, and other modifications will 
probablj soon be introduced still further to increase their power. 



CHAP.V. 



CHAPTER V. 



MANXJFACTUBING OPERATIONS. 



FtoUfiag. 



-Wroaght iron. — ^Ptaddliiig t ctc tlj t ia togy 
Ctet mm scnp. — Slag. — ^Bkrams. — Wiooglit iron scnp- — ^Deptftmental 
Draamii^.^Piliiig.— Blooms. — ^BoUii^. — Ban.~T1ieir shape.— Teit—^ 
— r w of sud.—Oolltiic*— Double eoiL-^'Mple coU.— Weidiiig 
veldiii^. — Use of wmter. — Solid fixgings. — ^TViminoii ring. — Sfaaping.- 
ff^r^g tmnnionft. — ^Fbigin^ cascdUe. — Bitfor b e a f j gms Ibiged. 
flkitelEtac* — ^Its object. — Tbeoperadon. Gns and 
taatt of m jnckeL — ^MannfteCnre and teitin^ of alcd iqgoCs. — Osti^g. 
Tertipg.— Bendiiq^ teit.— Tteale 



of 
Pnnddng. — 




Before enterii^ upon an aocoont oi the absolute ooostraction of our 
rifled ofdnancei» it wiU be wdl to exfkiain the principal operations 
emplojed in preparing the several portions from the raw material, in 
putting them together, and completing the gun for its sights and 



of The wrought iron used in the R6.F. is either puddled iron (used 
principally for WMking bars) or scn^ iron. 

The pikMled iron so used is the wrought iron made in the depart- 
ment bj burning out the carbon, &c finom cast iron, old cast irtm guns, 
caniige5» shot, shell. Ice broken up being used principallj for the 



Tlie i^wration of conrerting this cast iron into malleable or wroi^ht 
iron is called ** puddling,** and is earned out in a puddling furnace. 
Tliis is of the descripticm termed a •* reTerbcratory ** furnace, tK^t ig^ 
a furnace in which a bridge of fire-brick placed between the grate and 
tbe hearth prevents the contact of the coal and the iron whid would 
be detrimental to the lattn*, while the powerful draught generated by a 
taD chimney at ihe other side of the hearth induces the flames to play 
upon the metal with great intensity. The chimnej is pTovided with a 
damper or lid. raised and lowered by a chain attached to a lever at the 
top so that the draught may be regulated to a nicety, and stopped 
altogether when the horth is temporarily empty. «^''ii»^3« 

Tbe cast iron scrap having been bn>ken up' under a $team hammer 
into piece of a coavenient sixe, a char^ of between five and six ewts. 
is p&aced in the faraace together with about one cwt. of iron scale 

le which b rich in oxygen and aids in burning oat the 

of the furnace soon melts the iron, which is well stirred bv 
a. and the carbon converted into a gas v^arbonic oxide\ 
be known by its blue flame. " ^ 
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A liquid glass or ^' slag '* is also fonned, which is tapped and run out CHAP. V. 
through a hole at one side from time to time. 

As the carhon gets burnt out the iron becomes pasty, and is collected Slag. 
hy the puddler into large balls, which look in their white hot state not 
unlike loosely collected masses of snow. These balls are rolled up an 
incline on one side of the furnace bed, and then removed from the fur- 
nace to a steam hammer where the liquid slag entangled between the 
particles of iron is squeezed out and the bell hammered into a rect- 
angular block technicallj termed a "bloom." Blooms.^ 

This iron is rather hard and brittle, and has to be heated and ham- 
mered or rolled if we want to give it fibre. 

Scrap iron consists either of old wrought iron articles, bolts, nuts, Wrought iron 
screws, horseshoes, &c. which are purchased by contract, or of the ^^'^P- 
shavings obtained in the department from turning or boring wrought Departmental 
iron. The first gives the best fibre, but the latter is cleaner. scrap. 

To work up the first mentioned, it is drummed to get rid of rust, &c. Drumming, 
and then piled on small pieces of board. The pile or charge is heated Ffliug. 
in a furnace t6 a white heat, and then hammered under a steam hammer 
into a bloom. Blooms. 

The Department scrap is thrown in loose instead of being piled as 
above, and then treated in a similar manner. 

Most of the parts from which our rifled guns are built up are made Farts of which 
by coiling a bar round a mandrel or core, and afterwards welding the ^" J^^^ P"*" 
folds together into a compact hollow cylinder, but certain portions, i.e., ^^ ^^' 
the cascable and trunnion ring, are made from solid masses of iron 
formed by welding a number of slabs together ; and the inner tube is 
generally made from a solid ingot of steel. 

Formerly RMX. guns had a breech-piece made by forging, while 
all R.B.L. guns have such breech-pieces bored out of solid forged 
blocks. 

We wUl take in order the manufacture of the several parts, beginning 
with that of the bar and the coil. 

Mantrfacture of Bar, 

Two blooms or blocks of puddled iron are heated, welded together, Boiling, 
and then passed between two rollers or rolls which draw them out into 
a fiat bar of about 2 cwts. Similar bars are made of scrap iron. Bars. 
These flat bars are piled or faggotted together to form a bar thick 
enough for the purpose required. This pile, composed partly of 
puddled iron and partly of scrap, the former being always placed on 
the outside on account of their more even surface, is raised to a white Boiling. 
heat and rolled into a long bar about 24 feet long, and varying in 
section from 2^ to 7 inches, according to the purpose for which it is 
intended.* Should the bar be required for the breech portion of 
the jacket of a gun, or for the tube of a 64-pr. gun or for guns converted 
on itnQ Palliser system, it is cut into lengths, again faggotted, raised to 
a welding heat, and passed between the rollers. In ordinary cases one 
rolling is sufficient. 

A bar is always designated by the depth of its section. The section Shape of bar. 
is slightly trapezoidal in order that when the hot bar is wound round 
the mandrel, narrow side inwards, the spreading of the inside and 
the narrowing of the outside, natural to such a process, may be 
neutralized. 

* The bars from which the breech coil of 10-inch gtms and npvards are made are 
mann&ctored by forging, vide p. 42. 
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CHAP. V. 
Test 

Welding. 



Why sand is 
used. 



Samples of each week's work are tested for tenacitj and elasticity, 
the stretching weight should be about 12 tons, and the breaking weight 
about 23 tons. 

The bars thus made have next to be joined together to give us the 
bar of the length required for a coiL 

To weld two bars together the ends must be scarfed down and 
placed from opposite sides in a f urn nee, from which when thej arrive 
at a white heat^ they are withdrawn and welded under a steam hammer, 
sand having been thrown on the hot bars (as is indeed customary in 
the case of all forgings) in order to clean the surface and prevent scale 
forming, by converting the scale into a liquid silicate which will flow 
otf of its own accord or be squeezed out by the hammer. Another bar 
is welded on in a similar way, and so on, until a sufficient length is 
obtained for the required coil. 



Furnace. 



Winding bar. 



Detaching coil 
from mandrel. 



Doable coil. 



Triple coil. 



Coiling, 

The bar to be coiled having the ends flattened down, is placed on 
trestle rollers in front of a long reverberatory furnace with a chimney 
at the far end and fire places along its sides. A chain being hooked into 
an eye or hole in the far end, the bar is drawn by machinery into the 
furnace. When the bar arrives at a bright red heat, the end near the 
door is drawn oat by means of the same eye, and attached to a pin^ 
this end being cooled with water to prevent it tearing away with the 
weight of the bar. This pin is connected with a slightly taper iron 
roller or mandrel fixed across aud in front of the door of the furnace. 
The mandrel tapers in order to make the removal of the finished coil 
more easy. The apparatus is then put into gear, and the mandrel 
revolves, winding the bar around it. During the process, scales form 
between the folds, but they aie got rid of by subsequent heating and 
forging, sand being used to assist in liquefying the oxide, as stated 
above. When the coil is formed, the fixed end is hammered off the 
pin and water is poured on it to cool ic, in order that the folds there 
may not be opened out in the taking ofl* of the coil. If the coil be 
large, a short iron bar is placed with one end resting on the ground, 
and the other end against the extremity which has been removed from 
the pin. The mandrel is then turned in the same direction as that 
in which it revolved when the coil was being formed, and thB coil, 
being prevented from revolving by the iron prop, is loosened, and slips 
down towards the narrow end of the mandrel. The mandrel is then 
lifted by a ci«ne and the coil drops off. Small coils are hammered off, 
no water being used in this case. 

If a double or triple* coil is required, a round bar is fixed by bearings 
at each end through the newly made coil when cold, and placed on the 
supports hitherto occupied by the mandrel; the second bar is then 
wound round the first coil in the same way that the first bar was wound 
round the mandrel, but in the reverse direction to break joints. A 
triple coil is formed by immediately winding a third bar around the 
second coil in the opposite direction. Thus the first coil acts as a 
mandrel to the second, and the second to the third, whilst the bar upon 
which all three revolve is easily extracted when the triple coil is com- 
pleted. The inner coils project at the ends, a little beyond the outer 
ones in order that a close weld may be obtained at the interior of the 
cylinder. 



* Triple coils are not employed now» and double coils but rarely owing to be 
greater thicknen of the bars from which coils are made. 
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« 

The object of welding a coil is to unite the folds so that it may with- CHAP. V. 

stand the longitudinal strain. The operation is generally the same for 

all kinds and sizes of coils, single, double, and triple. When the coil is Object of 
intended for an inner barrel, as in the case of 6.L. guns or cast iron welding coils, 
guns converted on the Palliser's plan, the process must be very carefully 
pei*formed ; for if from the badness of the iron or from dirt or grit Great care 
between the folds, or from insufficient heating, or from undue hammer- nece«sary with 
ing the welding becomes imperfect, the barrel will of course be un- in^er barrel 
soundy and the powder gas will eat its way into the defective parts. ^^^' 

The coil is placed upright in a reverberatory furnace, for were it 
placed on: its side it would have to be turned over in order to be equally 
heated all through, and, moreover, drippings from the fii'e-brick which 
line the furnace would probably fall from the roof in between the folds. 
If intended for an inner barrel, two furnaces are used ; one is at a low 
temperature (termed a '* blue light "), and when the coil arrives at a 
red heat it is brought out and transferred to the other, where it is 
brought to a welding heat. This is found to be more economical than 
placing the cold coil at once into a very hot furnace, and also prevents 
any injury to the iron which would result from so doing. In all cases 
of welding it is necessary to ** strike while the iron is hot," and that 
the surface to be joined should be perfectly clean, the white hot coil is 
therefore transferred from the furnace to the steam hammer as quickly 
as possible, ahd sand is thrown upon it for the reason before assigned. 
The coil is first placed vertically under the hammer, and receives a Process of 
few smart blows to weld the folds, it is then thrown on its side and welding. 
being gradually turned, is hammered (or patted) all round to straighten 
it. It is then raised vertical again, and a punch or mandrel — rather 
over half the length, and a little larger than the interior diameter of the 
coil — ^ifl hammered down its own length, the coil is next placed on its 
side and hammered round, that half of its length thus being made very 
compact, and large enough to let the mandrel fall out. After this the 
coil is again raised vertical, and the mandrel is forced in the opposite 
end and the process repeated. 

The mandrels are of coiled iron and very hard. 

The reason a long mandrel is not forced through the whole length of 
the coil is that it would tend to separate the folds. 

The coil is replaced in the furnace for the second heating, and much 
the same process is followed to render the ring more consolidated as 
well as more shapely ; and if intended for an inner barrel, a fine 
mandrel is used to make the interior more perfect. If the coil is to be 
'* faced," a flexible steel bar is used under the hammer to flatten the ends 
and prevent their being bell-mouthed. 

Before the coil is removed fpom the hammer, water is thrown over "Why water is 
it, which forming into steam blows off the black scales and shreds used, 
when the work is good, but a black spot is left by the water if there is 
a bad part. 

Coils lose in welding from one-tenth to one- third of their length Loss in length, 
according as they are thin or thick. 

After welding the cylinder is inspected and tested by the gauges as 
to size, shape, and soundness, and unless found satisfactory in all 
respects is subjected to another heat. 

Solid forgings. 

Every large solid forging is made in the same way, namely, of slabs of Solid forgings, 
iron successively welded together upon the end of a " porter bar," or how made, 
carrying bar (a stout bar of wrought iron), which acts both as a lever Porter bar. 
and tongs in manipulating the work. 
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(Ill A P. V. To form a slab, oblong blooms of scrap iron, such as already de- 
-— " lorllMtd, p. 89| are hammered into flat cakes, and several of these cakes 
HInbi, biding ptliMli heated, and welded together constitute a slab. 

Am an example of a Solid foiving, we will take a trunnion ring : — 
IVunnloii rlnir. The porter bar is heated and the end flattened or scarfed down on 

lx>th sided, two slabs are placed on one face and the end of the porter 

bar witli the slabs brought to a white heat and welded together ; the 

pointer bar is turned over, slabs placed on the opposite face, and the 

name process repeated ; one slab after another is added and welded in a 

similar manner until we have a mass of iron of sufficient size. 

Hhai^ixff a This mass is roughlj hammered into the shape of a trunnion ring, 

iruAuim) riiif« the iKMrter bar being in continuation of one of the trunnions. This 

l>iu«hii\|t« bUx« is converted into a ring bj punching a small hole (or in the 

tiM» of very larse suns two parallel holes) through the centre with 

irun wtHig«>^ and wen enlarging the same by taper oval mandrels, 

inereasiug in site until the hole is sufficiently lai^ 

HH«|4imt ini«^ Thi> trunnion ring Has to be heated between each punching, and the 

uHu^t. truunious are then roughly shipped. It will be seen that the fibre of 

the iron will nin round the' ring and alo^g the trunnions exactly as we 
nnniire it to do Rur strength* 

Shaving ^^fap is useil in making solid forgings for trunnion rings, 
a» U giviM us a gooil fibrous ironof unifoim quality. 
V\svv^ \vira Whi!^ we want a ^41^1 cylinder of iron, cross or landing slabs should 
vN^\j^^ws\ ly^ wi^KM aK>c^ iKe i»^lee» of thoiw first wdded to the porter bar, as in 

ih<» <iKj^ «Mf the t^^n^ for a large eascable^ 
^Wh ^ W,Hft>\ TV> ti^MTta iKe bm trou whioh the breech coils of heavy guns are 
4;^«» i^«^ ' in^nili^ «lah» ai^ sticMSsiv^y wekM to the end of a porter bar scaified to 
w^^^'' r<\vlre theaik and the Mftw^ so obtained beiug again h e a te d and searfed 

\k^w« avKVliNNr $)ab i» added and the iorgtng dnwn oat to the diape 
a»d tM\HN>a \vrth^ bar nf^ttired» and :»» the operatioii fe oontiBiMd until 
a ^tSk^k«tt W«^:th \Mr bar ha» Km« nad«w 

l>.^ UM^ ^>i |vry^fMuKi^$ the bar» R>r the b r e ec h coO of rtry heavy 
CJt>&» ^ ivjtr$^^»«d. a» by is:^ w&<«as^ vn» i>btain a denser and stranger 
1^ i^KiA vvti. wift<f* ^|:Ty«l ^ir^^eth » Kquiivd. 



\ aiiahiafc'f 



J'*iA«^ Hw^ «iir «wrv <fvirf a^ .fWai « l^k^. 

?Sf -*^>*|K ^ \\ Vsft a vNs.4«4 x^.5*rtr Varf^ » WH^-alTyKl* :!i^vvr»l <vx]b mnst be wielded 

>% » v^ ^vx*^ WH ^wc^ivTs W K t*N^ <c <iaeir v>£ Vatt g^w» is ai^^ <v^nponad of two 

rNv^n»:v^ VVVx" t % v^ iixf Av.3^ »is4 S* facvxi rjL-?&^i ^oBMiidi at tbe cnds> 

vtiw' .Hfvit >?c a >>.^''^ ^> V a ?y<^^ss^ ^6jwv>f<' » booec *jt tie <w 
,^J^J. X wvOv'c cvv^ V^ K*»iC^4 v< Use ^jJsoct-'itfc 5s s l:?i» 
■K"^ AX^»'i X JS?" ?^>ftSSL "St %»Cv>fC t^iM a <<v^«i^ Vtrl »jtT V % 

K^ vN^ti^^^ '^irtACv ^ Aiuca^tt.'Ofi ,Jafi .» v«^ ^i«?as jc«> ^a rS? vcii >fa*>r 
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Should the uniting furnaces be required for inner barrels, the two CHAP. V. 

coils for a B tube — ^being short and strong — are, when shrunk together, 

heated in an ordinary furnace and welded gently together under a steam ^ ^'^he. 
hammer. 

Shrinking, 

Shrinking is employed to bind the successive coils of a built up gun ^^^®?}*^*®* 
firmly together, also to regulate the tension on the several layers, so ®* •hrinking, 
that each and all may contribute fairly to the strength of the gun. 
Vide p. 9. 

The operation of shrinking is very simple ; the outer coil is expanded ^® operation, 
by heat until it is sufficiently large (if a large mass, such as the jacket 
of a Fraser gun, by means of a wood fire for which the tube itself forms 
a flue ; if a small mass, such as a coil, in a reverberatory furnace at 
a low temperature). It is then raised up by a travelling crane overhead 
and dropped over the part on to which it is to be shrunk^ which is 
placed vertically in a pit ready to receive it. 

"With respect to the mode of cooling during the process of shrinking, Mode of 
care must be takeu to prevent a long coil or tube cooling simultaneously *''^""8' 
at both ends, for this would cause the middle portion to be di*awn out 
to an tmdue state of longitudinal tension. In some cases therefore 
water is projected on one end of a coil so as to cool it first. In the Cases where 
case of a long tube of difierent thickness like the B tube of a It.M.L, KJ» "**^^*^ 
gun, water is not only used at the thick end, but a ring of gas or a should be used. 
heated iron cylinder is applied at 'the thin or muzzle end, and when 
the thick end cools the gas or cylinder is withdrawn from the muzzle, 
and the ring of water raised upwards slowly to cool the remainder of 
the tube gradually. 

As a rule the water is applied wherever there is a shoulder so A flow of 
that portion may be cooled first and a close joint secured there ; and 7*^ v^%* 
invariably water is allowed to circulate through the interior of the mass 
to prevent its expanding and obstructing or delaying the operation ; for 
example, when a B tube is to be shrunk on a steel barrrel, the latter is 
placed upright on its breech end, and when the B tube is dropped down 
on it a continual flow of cxAd water is kept up in the barrel by means 
of a pipe and siphon at the muzzle. The same efiect is produced by a 
water jet underneath, when it is necessary to place the steel tube muzzle 
downwards for the reception of a breech coil. 

Manufacture of Jacket. 

The three parts of which a jacket is composed, viz., breech coil, 
trunnion ring, and muzzle coil, having been separately manufactured as 
above described are prepared for shrinking together by heating the 
trunnion ring to redness, and dropping it over the shoulder of the breech 
coil, which is placed upright on its breech end for the purpose. 

While the trunnion ring is still hot, the muzzle coil is placed down 
upon the front of the breech coil, through the upper portion of the 
trunnion ring which was Jeft projecting. The trunnion ring thus forms 
a band over the joint, and in cooling contracts round the two coils, and 
grips them sufficiently tight to allow of the whole mass being placed 
bodily in a furnace, where it is raised to a welding heat. 

The glowing mass is then quickly placed on its breech end under 
the hammer. Six or seven blows on the top suffice to amai^amute the 
three parts together ; but to make the welding more perfect on the 
interior, as well as to obviate any bulging inside, a mandrel somewhat 

40153. B 
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Casting. 



Forging. 



Testing. 



Bending test 



larger than the bore is forced down to within a short distance of the 
breech end, a series of short iron plugs being used to drive it down. 
The mass is then reversed, and the mandrel is driven out with the same 
plugs, which have fallen out in the tilting over. 

Manufacture and Testing of Steel Ingots, 

Steel ingots for the inner barrel of guns are supplied to the Boyal 
Gun Factories by the contractors in the form of solid cylinders cast and 
afterwards forged under a heavy hammer. Casting is necessary, not 
only for the purpose of obtaining a sufficiently large block of steel, but 
also for making the block homogeneous and nnifonn in structure. 
Forginff or drawing out the cast block imparts to it the desirable 
properties of great solidity and density. 

The cylinder is manufactured thus : — ^A laige quantity of steel 
having been broken up, the pieces whoso fine fracture indicates a mild 
nature, are molted in blacklead crucibles containing about 45 lbs. each. 

The metal is melted in about three hours, when the crucibles are 
lifted, one by one, from ths furnaces by means of tongs, and wheeled 
quickly to a large iron mould. An ingot for a 9-inch gun, weighs about 
65 cwt., and 162 crucibles are required for it, so a large number of men 
are employed in rolling up and pouring in the metaL They ar6 obliged 
to keep up a continuous flow of molten metal, else the casting would 
not be the same throughout, the operation lasting about 20 minutes. 

That for the 9-inch ingot is 5 feet long and 2 feet thick. After cast- 
ing, the steel is covered with ashes or other non-conducting substances, 
and allowed to cool very gradually ; when cold a portion is cut off the 
top, and the lower end being the denser, is marked for the breech. 

The block thus formed is drawn out by a series of heatings and 
hammerings which occupy several days, to a cylinder sufficiently long 
for an inner barrel, in which state it is sent to the Royal Gun Factories, 
where it is subjected to the following tests and treatment. 

A slice is cut off from the breech end and divided into pieces for 
testing. Some of these are flat bars, 4 inches long and } by } in section, 
and others are of the shape usually tested in &e machine for tensile 
strength and elasticity, vuc, small cylinders 2" long between breaking' 
parts, and 0*533 in diameter, having shoulders at each end by which 
they are fixed in the machine. 

Three of the former are marked respectively S^ £, and £L One end 
of the iS^ or soft (t>., untempercd) piece is gripped in a vice, whilst the 
other end is hammered down towards it, to ascertain that the steel, by 
bearing this bending without cracking, is naturally of th& mild quality 
requireidL The L and /f pieces are raised to a low red and high heat 
respectively, immersed in oil, and, when cold, treated in a similar 
manner. The heat is judged by an experienced workman from the 
colour of the specimen. 

Whichever of these pieces bears the hammering best determines the 
heat at which the whole tube is to be toughen^.* SlM>Qld neither 



* It may seem nmailEable that the eolovr at irtiieh* laaor, a chisel, or a watch 

^prii^ mint be tempcied is defiailelj fixed, and yet that tibe heat to toi^heiiiiig a gun- 
hanel should ^ary m shade from a blood red to a hr^t eheny a^ov. Now, did the 
tempentore depend akne on the amount of carbon in the steel, it woold appear best 
to tomriMB ei«y barrel at a bri|^t heat, lor Ae lem carb<NDiaed, or in other words 
the mOte the sled, die highw is the temperature at which it toughen most mtis- 
fttlMilys hutitisaftelthnt «he denser the steel is-<c., the moie it is hammered 
Inthep teeBw otdimwmgou l ^ less heat does it require lor 
individaAl baitel mast be tested. 
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piece answer, others at intermediate temperatares are tried, and if all CHAP. Y. 
fiul, the block is returned to the contractors ; but some specimen having ""^ 
succeeded, as is generaUj the case, two of the remaining pieces— one in 
its soft state, and the other toughened at the ascertained temperature — 
are tested for tenacity and elasticity. The soft; material should begin 
to stretch permanently at 13 tons per square inch, and break at 31 tons. 
The toughened piece should begin to stretch at 31 tons, and break 
about 50. 

The machine used for testing the tenacity consists of two levers, one ^®*^ p^ 
acting on the other in such a manner that any weight applied to the ^i^^^^* 
first exerts a strain 200 times as great on the test specimen. 

Ingots which pass all the foregoing tests are accepted and are 
toughened in oil at the approved temperature previous to being put into 
the gun. 

Machine Operaiions, 

After the tubes, rings, and other portions of the gun have been made 
as described, they have to be bored, turned, in some cases slotted, planed, 
and shrunk together, while the inner barrel must be bored, brotvched, 
lapped, and finally rMed. These operations are shortly described below 
as well as the processes of drilling, screw cutting, and gauging. 

Centring. 

Previous to the first turning of any article, the axis must be found so Centring, 
as to centre it truly in the lathe. This is simply done in a solid 
cylinder by finding centres at each end with a pair of compasses ; but 
in the case of a tube, bars of sofl iron must be fixed across each end in 
order that the axis may be actually ascertained ; the article being fixed 
accordingly in the lathe is turned truly cylindrical. Large masses are 
centred by the exterior which has been previously turned. 

Tttniing. 
Turning means cutting ofi*the exterior surface all round. Turning. 

Boring. 

The term boring is applied either to the process of reaming out the Boring, 
inside of a tube, or boring one out from a solid cylinder. 

Coiled wrought iron tubes for the barrels of 64-prs. and converted 
guns are bored before being turned, for if on examination of the bore a 
defect is detected which would condemn it, the labour and expense of 
taming is saved. 

Slotting and Planing. 

When the edges or surfaces of iron work cannot be readily reduced to Slotting and 
proper size and shape by fiUng, a slotting or planing machine is em- planing, 
ployed as circumstances warrant. For example, the sides of a trunnion 
ring are planed, but its belt or interval between the trunnions (which 
cannot be brought to shape in a turning lathe) is slotted, and the usual 
way of making any hole other than circular is first to drill one or more 
round holes, and then slot or pare the edges to shape. 

Broaching* 

A broach is the name of a tool used for making a taper hole or for 
perfecting a cylindrical one. 

D 2 
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CHAP. V. 

Necessity for 
broaohing. 



Broaching 
head. 



During the process of boring, the cutters wear from friction, so that 
the tube is always slightly taper inside. This is of no consequence in 
an outer tube, as the interior one can be turned to suit it, but an J^°®J 
barrel must of course be truly cylindrical, hence broaching is employed 
to remove the taper. „ ^ 

The broaching head is round and fitted with four long cutters nxea 
lengthways at right angles to each other and slightly tapering. 

The cutters are carried round the front of the head and are shaped so 
as to finish the chamber of M.L. guns to the required form. 



When lapping 
is employed. 



Lapping, 

Lapping, or the process of making any hard surface smooth and 
accurate, or for removing a small amount of metal, is used in the Koyal 
Gun Factories for finishing ofl" the bore of an inner barrel, for notwith- 
standing fine boring and broaching some little roughness and irregu- 
larity will exist The process of rifling also often causes some of the 
metal on the edge of the grooves to be burred. Lapping is therefore 
performed both before and after rifling. 

The operation consists of working (by means of levers attached to a 
revolving bar) a wooden head covered with lead and smeared over with 
emery powder and oil, backwards and forwards in the bore wherever the 
very accurate gauges indicate the necessity. 



Rifling. 



One groove ent 
at a time. 



Gun metal 
head. 



Rifling bar. 



Copying bar. 



B^ing. 

This^operation is performed by means of a beautiful rifling machine, 
which though simple in its action, is not very easy to describe without 
using technical terms. This machine is horizontal, and the gun to be 
rifled is fixed in front of it, and in line with the rifling bar, to which a 
stout head carrying the cutter is flxed. 

Only a single groove is cut at a time, and that as the cutter is coming 
down the bore, bringing the chips of metal before it. 

All the grooves in the gun are first cut out roughly in succession, and 
then finely. The distances between the grooves is regulated by a disc 
fixed to the breech of the gun, having its periphery equally divided by 
as many notches as there are to be grooves. The gun is fixed each time 
by a pawl, and when a new groove has to be cut, is turned round to the 
next notch. 

The gun remains stationary while the head carrying the cutter works 
up and down the bore, so it is necessary to make the bar to which the 
head is attached turn round more or less at the same time that it 
advances and returns, otherwise we should merely have a straight groove 
cut along the bore, instead of the spiral we require to give rotation to 
the projectile. 

The gun metal head ill which the cutter is fixed fits the bore 
accurately by means of burnishers. It is fastened to a stout hollow iron 
bar termed the rifiing bar. This bar is fixed to a saddle capable of 
sliding backwards and forwards. 

Although the rifling bar is fixed to the saddle and moves with it, it 
can revolve independently of it, and near the end furthest from the gun 
is fixed a small pinion, which gears into a rack, sliding in the saddle at 
right an^es to tiie bar itself. The outer end of this rack is fitted with 
two small rollers, or friction wheels, which run along a copying bar 
fixed to one side of the rifling machine. This copying bar is inclined at 
a certain angle to the side of the machine, and the greater this angle 
the more the rack is pulled out by the friction rollers, and the greater 
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the twist given to the rifling bar, and so to the grooves in the gun. CHAP. V. 

The angle can be altered if required, and we can also take awaj the . 

straight copying bar, and use a curved one as is done when a gun is to Twwt. 
be rmed wi&i the increasing twist. By thus changing the copying bars ^^ 
only, we can use a single machine for any description of rifling. ^' 

The cutting tool itself is of steel, and works in and out of the head. Catting tool. 
It is attached to the bar, which passes up through the hollow rifling 
bar, and at the outer end is fixed to an arrangement of levers and 
counterweights, which pushes the cutter out while the head is coming 
out along the bore, and draws it back while the head is going in. 

Drilling. 

The cutting portion of a drill is flat and shaped like a broad V . 

Small holes such as those for friction tube pins, &c. are drilled by 
hand, the tool being turned by means of a brace or ratchet lever ; but 
larger holes such as those for sights and vents are made with a drilling 
machine, the shape of the cutter is, however, the same. 

Screuf-Cuiting. 

A small internal screw thread, like that for vent bushes, is generally 
made by hand with taps. 

A small external screw is cut by means of a screw die. 

Large external and internal screw threads, such as the male and 
female cascable thread, are executed in screw-cutting lathes. 

Viewing and Gauging. 

The examining or viewing is a branch in itself, with foremen for Ezaminations 
each class of work, whose constant duty it is to examine every article dnriiig the 
carefully at the close of, and sometimes during each operation, to ascer- stages of 
tarn that it is manufactured properly, and to correct the dimensions, manufacture. 
Thus the flat bars which form a pile are examined as to manufacture 
and size before they are heated for rolling ; the rolled bar is examined 
before it is welded to others; the long bar is examined before and 
after it is coiled ; the coil after it is welded, faced, recessed, bored, 
turned, &c. 

Every gun, &c. is made from a working drawing, which shows the 
dimensions of the various parts, which are exactly those of the sealed 
pattern for that gun or fitting as deposited in the pattern room. 

The bore and internal surfaces which have to be shrunk together. Measurement 
are measured by means of gauges and Whitworth's micrometers to of the bore, 
j^^th of an inch, which is the smallest measurement taken in the 
department. 'i 

The gauges for H.MX. guns have s^uds corresponding to those on the Gauging the 
projectiles in order that the grooves may also be tested.* bore. 

External dimensions are taken with callipers and measuring rods, but External 
in this case j^th of an inch i.-* considered close enough. measurements, 

* The dimensions of the studs being midway between the high gauge of stud on 
projectile, and the correct size and depth of groove. 
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CHAPTER VI. 



RIFLED BREECH-LOADING GUNS, THEIR 
MANUFACTURE, FITTINGS, AND STORES. 



SbOTION I.— MANTIFAOnTBBS. 

A. Ctansy oiifflaal Coastmotloiir— Manufacture of 40-pr., 85 'ewt. — 
Bifling. — Breeoh fittixig8.^>>pper lingB. — Chambering. — ^Boshing. — ^VenV-pieoe. — 
Breech 'screw.— Tappet ring.— Lever and [keep pins.— Indicator ring.— Proof of 
B.L. gons and fittings.— Processes after proof.— Lining.— Sighting.— Markings 

Section n. — Sights, SioHTmo, and Stobes. 

Taagmit fliclif»» IiJi. mnd ■Ji.—Bectangiilar.— Hexagonal.— Barrel-headed.— 

Sliding leafl — Graduations. — Set screws. — Moveable clamp. TmimioB 

■Iglits.— Drop-screws, and ;their adjustment.— Wood side scales.— Bearers, shot. 
—Bits, vent, Armstrong.— Bushes.— Clamps, moveable.— Collars, leather.— 
Crut<^es, iron. — Extractors, tin cup. — ^Eyes, elevating. — Implements, facing.-^ 

lastniiiMiits taking impressions.- Instruments, sighting. — Levers. Machine, 

hand-rifling. — Pfttch, metal, elevating. — Pins, friction tube.— Pins, keep. ^Pivot, 

steel for elevating arcs. — ^Plates, metal elevating Bings, copper vent-piece. 

Bings, indicator.— Bings, tappet.— Saddles, metal.— Scale, wood side.— Screws.— 
Sights — Sockets, metal— Straight edgeB.—Vent-pieces.— Wrench^fixing elevating 
racks. — ^Tables of Sights and Stores. 



SECTION I.— MAmTFACTDBB. 

No. RB.L. gans have been mana£Actared since 1864, but we have so 
many yet in the service that all gunners should thoroughly understand 
their mechanism and know all about their stores and the repairs at 
times necessary, both for the guns and their fittings. 

All BJ3.L. service guns have been made on Sir W. Annstronir's 
original construction (as mentioned at Chapters II. and IV., pp. lo 32) 
and are manufsMStured entirely of wrought iron * with the exception of 
a certain number having steel tubes (vide table, p. 69). 

RB.L.gniis This original construction, as already stated, consists of an inner 

ofo^gi'gl barrel, a forged breech-piece, a forged trunnion piece, and one or more 
^^^ 4 coils, according to the size of the gun. For example, the 6-pr. has one 

coil, and the 7-inch of 82 cwts. has six coils. 



construction. 



* The 3-pr. B.B.L. gun submitted by Sir W. Armstrong in 1855 had a steel 
barrel, but that material was abandoned owing to the difficulty of ffettinir w ^f 
suiUble quality at that time. ^ «5«vuxig it ot 
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As a specimen of B.L. manufiKtora we m&y take the 40-pr. of 35 cwta. CH. VI. S, i. 
as sbowQ in the diagram below, ~~' 



i , 




The inner barrel, or A tnbe as it is called, was made of coils joined 
together lengthways in tbe manner explained at p. 42, but a number of 
guna (vide table, p. 69), especiaJlj 7-inch 20-pra. and 1^-prs., have inner 
barrels made of solid forgings, i.e., solid cylinders of wrought iron after- Solid fcrged 
wards bored out. These were adopted owing to the difficulty at one ^;!^^ j. 
time experienced of making a coiled barrel free from defective welds, J P ■ 
but they were soon given up, for although they presented a clean inner whj dia- 
surfece, the fibre which ran leugthwaya was in the worst direction for continaed. 
circumferentjal strength. . . . ■ „. 

The breech-piece Ind trunnion ring were forged, and the number of ^^'««- 
ctttlfl leqoited made, and the gun then built up by skrinking these parts ^^^ 
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Shrinking 
the parts 
together. 

Tarniog, &e. 



CH. VI. S. 1. over the A tabe. In these guns the tnmnion ring was not joined to 
other coils by forging, as in R.M.L. guns of present constmction, but 
shrunk on separately. 

After the gun was built up it was brought to the proper size and shape 
by turning, boring, &c., and the piece so completed, all but the riflings 
and the preparation of the gun for breech fittings. 

In this stage of manufacture we might close up the open breech end 
and make a muzzle loader out of the built up blocks, and indeed we 
know that certain blocks prepared for B.B.L. guns were afterwards so 
used for making B.M.L., 64-pr. guns, Mark L (vide p. 183). 

For the service R.B.L., however, the next operation was to rifle the 
block. The grooves were carried right through from end to end by 
means of a cutter fixed to a metal head secured to a twisted bar. The 
bar, which was square in section, passed through a fixed nut, so that as 
the head and cutting tool worked up and down the bore the grooves 
were cut with a certain amount of twist depending upon the twist given 
to the bar, which varied in the different guns from 1 in 30 to I in 38 
calibres (vide table, p. 85). Only one groove was cut at a time, as with 
the present rifling machines. 

The groove is of the simple shape shown below, the driving side being 
radial to the bore. 



Rifling. 



Twist of 
rifling. 



GrooT«f. 



Section or Reflino (Follsise). 




The number of grooves is considerable, and thence the system is 
usually called a poly-grooved or many-grooved systenu 
I«nd8. The lands, or portion pf the bore between the grooves, were made as 

narrow as possible so as to cut the more easily through the lead coating 
on the projectile. 

Preparation of Breech FUtings, 

Breech fittings. The next thing done was to prepare the piece for its breech apparatus. 

It is evident that in every B.L. gun we must have some method of 
closing the breech end of the powder chamber before the gun is fired, so 
as to allow of no escape of gas, for should there be any such escape, 
the gas rushing through the passage will soon eat out a deep channel 
for itself and seriously damage the gun or its fittings. This is well 
shown by vent-pieces which have suflTered from neglect in not keeping 
the copper ring properly faced. 

The two modes usually employed for closing the breech end are : (1) 
to press a block of metal firmly against the end of the barrel by means 
of a screw, or (2) by means of a wedge forced in behind it. 

All our service B.L. guns use the first mode where we have a metal 
block called a " vent-piece " and a ** breech-screw." — ^In the wedge guns, 
however, which are now obsolete (p. 83), a stopper and wedge were 
employed instead. 

In connexion with the vent-piece or stopper it is further necessary to 
have some arrangement for making the joint, where it meets the end 
of the chamber, quite gas-tight. As will be seen, we use for this 
purpose two copper rings (one on the vent-piece and another screwed 
into the gun), or in the case of the 7-inch a ring of wrought iron and a 
tin cup. 



Vent piece. 
Breech screw 



Copper rings. 
Iron rings. 
Tin cupfl. 
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After being built up, the gun was prepared for the breech apparatus CH. YL S. U 

by having a slot cut for the vent-piece, and underneath this a circular 

hole, called the " water escape " or " drip hole," was drilled through the * ^^^ 
gun. The breech end of the A tube was threaded for the breech-bush 
to be screwed in, while the end of the breech-piece was prepared in the ^**®' escape, 
same way for the breech-screw. 

Finally, the gun was chambered, t.e., the powder chamber and shot Chamberiog. 
chamber were l^red out. The diameter of the first is greater than that 
of the shot chamber, which is also slightly conical. Immediately in 
front of the shot chamber is the <^ grip," which has the smallest diameter Orip. 
of all, in order that the projectile, which has a thin lead covering, shall, 
as it begins to move, have this covering compressed into the grooves of 
the rifling. From the grip to the muzzle the bore is slightly increiused 
in diameter, to reduce the strain on the gun, until at Sie muzzle the 
bore is about 0*005 inch larger than the full calibre. Altogether, then, Four diffesent 
we have in the bore four different diameters. diameters. 

After chambering, the gun was bushed by screwing into the end of Boshing, 
the barrel the ring or breech-bush already mentioned. This bush was 
faced to correspond to a ring on the vent-piece itself. 

The breech bush can be easily repaired and refaced, and when worn 
out replaced by a new one, it is of copper, except in the 7-inch, which, 
though originally bushed with copper, are now bushed with iron. 

With 7-inch guns, in order to miUce certain that there shall be no escape Why tin cups 
of gas when the breech-screw is home, a tin cup is used to complete ^'^ ^^^^ 
the joint (vide Treatise B.L. 1874, p. 130) instead of a ventrpiece copper 
ring. Copper bushing for these guns was not found suitable owing to 
liability to damage in so heavy a gun, and the copper bush was super- 
seded by an iron bush of the same dimensions, 2" long, ^" thick ; but 
as this occasionaliy shifted from want of sufficient bearing, a new pattern 
iron bush 3^' long, \" thick was introduced. Guns bushed with this 7" double- 
latest pattern* are called doubled bushed, and are marked D.B. on the bushed guns, 
right trunnion. 

Breech Ftitings, 

The breech fittings for breech-screw guns are :*^ 



Vent-piece. 
Breech-screw. 
Tappet ring. 



Lever and keep pins. 
Indicator ring. 



The Vent-Piece,^ Vent-piece. 

So called because the vent | happens to go through it, is the block or 
stopper which closes the end of the breech before firing, and is in fact 
the breech block or stopper. 

* Prior to the introduction of this new bush all 7-inch guns had been bushed either 
with thick iron or copper bushes. It is advisable to rebush with the thick iron 
bushes of O.P. any guns still having the copper bush, and should guns at out stations 
not be prepared for the double bush, and iherefoie not marked D.B. on trunnion, 
they must, if rebushed at an out station, be famished with a new bush of the old 
pattern, as a gun can only be prepared in the- first place for the latest pattern bush in 
an Arsenal vide p. 234. Guns marked D.B. would of course be rebushed with N.F. 
bush. 

f This is not of necessity a part of this B.L. system. The fkct of the vent being 
drilled through the vent-piece weakens the latter much, and is an expensive arrange- 
ment. At the time when K.BC.L. guns were introduced experiments were being 
carried on as to venting B.B.I1. gans through the body of the piece, with favourable 
results, but as shortly afterwards the manufacture of R.B.L. service guns ceased, it 
was not thought worth while to make any change in the system of ventbg, which 
would no doubt have otherwise been done. 

X For weights of vent-pieces, vide p. 69. 
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Vent ctuumeL 

Tentbiuhea. 
HatcrioL 



The vent channel passes down throngh the neck to the centre of Hie 
block, and this vertical portion is partially bashed with copper ; from 
tho bottom of thia portion a horizontal channel allows the fire to reach 
the centre of the cartridge. The bottom part ia not bnshed, as the 
vent-piece fronld be too much weakened thereby. 

Tike mat^ial of vent-pieces has been changed frequently ; wronght- 
ircxi first, then steel, then Swedish iron, then steel toughened in oil, and 
lastly, Marshall's r^ned iron, have been employed. The material of 
which they are made is stamped on the back. 

The vent-pieces of all natnres except the 7-inofa and 40-pr. are lifted 
away from the gun after each round, irtiile tiie former are placed ^ther 
on the saddle or vent rest 

A vent-piece consists of— 
Body. 

Vent bush, copper (in two parts). 
Tent-piece, copper ring (except 7-iDch). 
Croes-liead. 
Shackles, 

There is a " beak " on the 7-inoh and 40-pT. vent-piece, to prevent 
thn " nose" on the &oe of the vent-piece being injured when the vent- 
piece is placed in the alot. 

The vent channel is bnshed with copper at tha npper end. The bush 
formerly conusted of three or four shoi-t plain pieces and one screwed 
piece on the top, but now one long plain piece is used instead of the 
short ones. 

The vent-piece next received the copper ring, required to give a gas- 
tight joint when fitted against the copper hush (vide fig. below). The 
Mi» of the vent-piece itself has an annular undercut groove, Into which 
the ring was forced. 




The ring was made from pare hardened copper, and has a dovetidl 

&oM-heftd SDd corre^tonding to the groove in the vent-piece. In order to put^ it on 

Bbaokles. ^^^ vent-piece it was put into a screw press and the copper ring forced 

on, a small amount being left projecting t« allow for reiacing on service 

(vido p. 66). 

The croBS-faead and shackles wore not put on tilt after proof. The 

* On service, the breech-sciew U ntilized for this purpose, vide p. 227. 
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croM-heod ie made from a block of scrap iron, and b so shi4>ed that its CH. VI. S. l. 
projectioDS veet on the alot when the vent is properly placed for being 
screwed Dp. Great pams were taken to get this correct to prevent the 
poedbilitf of the vent-piece going wrong, bo that it abonld rest on the 
Blot whilst the vent-piece was being screwed up. 

The material, date of manofactnre, pattern, and B.G-Jf . number are important 
marked on the back ; and the order is, that the latest pattern available order, 
should be used, while vent-pieces without a projection at the back should 
on no account be employed. 

Obsolstb VnrT-PaiaB. Scale 1 in. — 1 foot. 




Sbxviob Vmn^Paaa, 40-pi. Scale 1 b. = 1 foot 




Ib made of steel, toughened in oil for all BX. guns except the 7-inch, Bieeeh-Krew. 
which has an iron breech-screw with a ateel face 6" long screwed into 
it, an iron face being liable to " set up." The thread is called the uaidu]. 
" F" bevelled" from the Hhapo of its section, wliich is leas liable to be 
jammed by grit or ilust and also more easily worked than the square 
thread used in the early Armstrong guns. Some of the square thread Thretul. 
breech-screws are stiU t« be found in use. The ends of the thread are 
not left sharp bat cut off at about half their thickuess. The 7-inch , 



* For weights, vide p. 69. 
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CH. VI. 8. 1* breech-screw has a double thread ; this allows of the screw beiog moved 
just twice as quickly, while giving the same amount of bearing surface* 

The pitch of thread on the 40-pr8. 32 and 35 cwt are not the same 
the former being (y^'9, the latter O"*?, and consequently their breech- 
screws are not interchangeable for the same nature of gun. 

The screws are marked with the nature of gun (but not for any 
individual gun), with the register number, and also with the material of 
which they are made. 

The bore of the screw is slightly less than that of the powder 
chamber, in order that the breech bush should not be damaged by the 
projectile when loading. 



Pitch of 
thread. 



Marke. 



The bore of 
the screw. 



40-FB. BrbechoSCHBw, Tapfbt Ring, Lbvbhs, akd Ebbp Pins. Scale } in. » 1 foot. 



Tappet ring. 



L3ver and 
keep pins. 




Tappet Ring. 

Is octagonal in shape in the interior, and fits on a similar octagon 
on the bteech-screw ; hence it acts as a wrench to the breech-screw, 
the power being communicated through its projections from the tappets 
of the lever. 

Lever and Keep Pins. 

The lever fits on the breech-screw behind the tappet ring ; it is free 
to revolve round the breech-screw, but is prevented from f^ing off by 
two keep pins which work in a cannelure. The lever is fitted with 
weight balls or accumulators, to ^ive power in screwing up. The 
levers are all of wrought iron forged, the handles and tappets being 
forged separately. The small natures up to the 20-pr. inclusive have 
one handle, one weight ball, and one projection. 40-prs. have one 
handle, two weight b^ls, and two projections. 7-inch guns have two 
handles, two weight balls, and two projections. The levers have all a 
play of *02 inch running round the breech-screw, and as there is no 
particular strain on them, they are not easily damaged ; they are inter- 
changeable for g^ns of the sune calibre. 



Indicator Ring, 

Indicator ringi Is a thin narrow ring of wrought iron fitted on the breech-screw in 

front of the tappet ring ; on the internal circumference there are a series 
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of grooves or feather ways, an j one of which fits a " feather " on the 
breech-screw ; it is so adjusted on the screw that when the vent-piece is 
properly screwed up, the raised line of brass or arrow on the ring and 
on the top end of the breech-piece must coincide, and then it can be seen 
at a glance whether the vent-piece is properly screwed up, or should it 
be dark this can be ascertained by the touch« As the copper rines and 
breech-screw are faced on service, the position of the raised line of brass 
must be altered to correspond by shifting the ring round on the breech- 
screw. 

The 7-inch and 40-pr. are the only guns with which an indicator ring 
is considered necessary, and some 40-prs. of 32 cwt do not use them, 
not having sufficient length of breech-screw. 



OH. VL 8. r 



BiNOs, Indioltob (for V B.L. Gun). 
The shaded portions show the indicator ring. 





Top view, tappet removed. 



Bear view, tappet removed. 



Proof of B.L, guns and fittings, 

A B.L. gan was proved without its breech closing apparatus (spare Proof, 
being used) by firing six rounds of 1^ the service charge, and the service 
shot. 

Yenfr-pieces and breech-screws underwent two service rounds. 



After Proof 

The guns having passed proof were next marked, lined, sighted, Ac. 
prior to issue. 

The weight of the gun, Royal monogram, and broad arrow are ^jj"^ ®" 
stamped in front of the vent slot, and the " mark,"* name of factory, ™ 8^- 
date of proof, and register number on the left trunnion. 



* R.B.L. gtms may be fioand on senrice with the<< mark" omitted on the tninnion ; 
this is accoonted for owing to the order not being in existence as to their being so 
marked at the time of issue. 
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CH. VL s. 1^ Yerticftl and horizontal lines were marked on the breech and mnzzle, 

J. . for the purpose of enabling the sighting plates to be adjusted (vide 

*°*°^' p. 228). Vertical and horizontal lines were also marked on the right 

side of the breech and right trunnion, and right side of the muzzle ; but 

the field guns have not these latter marks. 

SECTION II.— Sights, Sighting, and Stores. 

Sights. Our B.L. guns being sighted on both sides have four sights, viz., two 

tangent sights and two trunnion sights.* 

Process of Sighting, 

SightiDg. Ill s^ natures, except the 7-inch, as the amount of metal at the breech 

end is small, the tangent sights work in sockets bored in a wrought^iron 
ring screwed on the breech of the gun, so that the sockets are inclined 
at an angle of 2P 16' to the left, to compensate for the permanent 

d^ctTo^^ deflection. (For further explanation, vide p. 1 8.) 

So^Qig^ In the 7-inch, holes are drilled in the metal of the breech of the gun 

itself at that angle, and in them are fixed gun metal sockets for the 
sights, similar to those described at p. 106 for B.M.L. guns. 

The trunnion sight holes for drop sights are drilled perpendicularly, 
and in guns using screw trunnion sights the holes are threaded. 

Tangent sights. The sights used are as follows : — For all except the 7-inch of 72 cwt. 
Rectangalar. and the 12-pr., the tangent sight consists of a rectangular steel bar with 
Hexagonal ^ barrel head, or, in the newer pattern (introduced in 1867), with a gun 

metal head and plain sliding leaf. With the 7-inch of 72 cwt. and the 
12-prs. the bar is hexagonal and of gim metaL The reason of this 
diSerence is that these guns were the first BX. guns introduce, and it 
was then thought that the hexagonal gun metal bars would answer best, 
and afterwards when the flat steel bars were preferred it was not con- 
sidered worth while to alter the few 7-inch guns of 72 cwt. in the 
service, whilst the cost and trouble of altering the numerous 12-pr8. 
would have been considerable. 

L.S. tangent L.S. sights have under the cross-head an ^* elevating nut,** the eircam- 

^e^^ ferenoe of which is graduated from 1' to 10^, so that bj turning it, any 

number of minutes of elevation less than 10' can be obtained. This is 
considered unnecessary for S.S., which therefore have no nut ; in all 
S.S. tangent other respects the L.S. and S.S. tangent sights are identical. 

BlgutSs 

Barrel-headed Many B.L. sights of the older pattern, having so-called barrel heads 
^^tOM. ^ whidi the deflection leaf is placed (vide diagram below), still exist. 

The second diagram shows the more recent pattern (according to which 
aghts have been made since 1867), where the head is plain with a 
sliding leaf. 



* For dBBCription of the different marks or pattens of these aiglita, vide table p. 71 . 
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BiBBEirSKisKD Siaara, with motsablb Clamp. 
Scale I" - 1 foot 
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SuDIKO-UUr SlOBTB. 

Scale Sf - 1 foot. 




Id tbe barrel-headed sights the leaf is traversed to the right or 1^ 
by meaafl of a screw worked by milled-headed thumbscrew!) at each 
end erf the barrel head. This screw is of sach a pitch that the thnmb- 
Hcrews make a complete revolution in traversiiig the leaf 10', and the 
circnrnference being graduated from 1 to 10 any required number erf 
minutes can be accurately giren. 

There are arrows on the barrel head showing the direction in which 
the screw is to be turned to give right or left deflection, and the deflec- 
tion scale is gradoatcil to half a degree (30*) on each side in three 
divifQODsof ICeach. 

In the present sliding leaf pattern the leaf is traversed by band and 
clamped in the requirtid position of a milled-beoded screw on the front 
or muKxle aide, and, though not quite so accurate as the old patt«rn, it 
has the advantages of lightness and cheapness, and is not so liable to 
become aUff in working. It is only necessary to use the deflection scale 
in order to allovr for wind or similar causes of insularity. 

The steel tangent bars are graduated on one of their narrow sides in 
degrees, any on the other in yards. Those for the 7-inch guna of 
82 cwl. have also a gradnation on one of their 6at sides (right), lowing 
the number of tentlis of fuze corresponding to the range scale. Each 
d^ree is divided into six divisions of 10 minutes each. 

In the 20-pr. and lower natures the tangent sights are clamped at 
the proper elevation by means of a copper set screw, secured by chains 
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to the piece. In the other two natures* the sight is fixed by a ^' move- CH. VI. S. 2. 

able damp/' which permits of the sight being removed from the socket 

and taken to the light for adjostment dming the operation of loading, a ^o^^^l^ 
oMfol arrangement between decks or in caslmates. <^P- 



MOTBABLB ClAMF. 





A list of different marks of sights for each nature is given at p. 7l» 
and also in notes to the same the reasons are given on account of which 
alterations were made. 

There are two kinds of trunnion sights, viz., the screw pattern and Tnmnion 
the drop pattern, as shown in diagram below ; for description vide p. 1 14. sights. 
The former is used with field guns, t.e., l2-prs., 9-prs., and G-prs, ; thej Screw pattern. 
are screwed into the gun so that they may not be shaken about and 
loosened when moving over rough ground. The latter is used with the 
higher natures. With the 7-inch of 72 cwts., howe\'er9 a large screw 
fore sight is employed. 







The advantages of the drop over the screw pattern are that the former Drop pattern, 
can be easily removed from transit and afterwards replaced in its true 
position without any trouble ; spare sights can also be carried ready to 
be placed in the gun without requiring any adjustment.f 

Spare drop trunnion sights are issued complete, and with the leaf 
finii^ed, so that a new one may be put into the gun when required ; but 
screw trunnion sights must be issued with rough leaves ; hence the field 
guns are the only ones with which the process of adjustment has to be Adjostment. 
performed on service (vide p. 228). 

* The 7-inch of 72 cwts. has its sights clamped by a fixed set screw. 

f Screw tninmon sights are as fieir as possible made interchangeable, bnt on account 
of the great difficulty experienced in finishing off a thread with the very minute 
accnracy required in this case, some allowance would have to be made wherever there 
is a chaiige of position. These sights can be used for either side, if circumstances 
should require it, only with the risk of a slight chance of error. With drop sights 
the case is different, there we have no screw, they can be finished off as desued, 
while any slight error in boring for the socket, &c., is made up for when the sockets 
are finally adjusted in the gun (see p. 115). 

40158. p^ 
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Both Ungent Knd trannioii rigbts are marked for the lutnre of gnn 
to which they bdong, and all tangeDt sights (both L.S. and S.S.) are 
mterchange«ble for the same natures except between the L-S. and S^ 
20-pTS. 

Besides tangent sights, ILB.L. guns for S.S. down to 20-pr. iDcluBire, 
are supplied with wood side scales, giving 12° elevatioii and 6° depr^ 
rioD, somewhat similar to those for S^. guns. In the case of the £X>-pr. 
13 cwc gun, however, when nsed on the decks of iron clad ships, Uke 
wood side scale is rectangular in section and has a moveable pointer 
similar to those employed with BJli.L. guns, and gives 20° depression 
and 12° elevation. 



The stores for BJBX. gnns made in the Bojrti Gun Factories are as 
follows. A table of the same is given at the end of this ch^to*. 



BuBEBS, Shot. 




These shot be«rer» are of iron, with three handles covered with 
leather, and are so made that the projectile conpot be dropped from 
them. They are known as " Alderson's pattern." Two are issued for 
each 7" gnn. 

Bin, VcBt (Aimstrong). Scale i- 
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The ArmstroDg vent bit is of steel, with a cross-handle of wood CH. VI. S. 2. 
(similar in shape to a gimlet). It is used to clear the channel of vent- 7: — 
pieces, should the copper bush become burred, and there is but one Y^^l 
pattern for all natures. One to four 7" or 40-pr. guns. For field ^ 
service 1 per division. 

Bushes, 

BuskeSy breechf irony tkieky 7-inch. — ^Two inches long, half-inch thick. Breech bushes. 

and is screwed into the breech end of the A tube of 7^' guns. § ??2' 

^ §467. 

BusheSy breeehy irony thin, 7'inch. — Three inches long, quarter-inch 
thick, and is screwed into the thick bush. Sparey 1 per gun. 

BusheSy breeehy copper. — Screwed into the breech end of the A tubes §§526,530. 
of 40-pr. breech-screw guns and under, and projects '03 inch so as to |¥,5^ 
enable it to be refaced. SparCy* 2 per gun. ^ 

BusheSy coppery vent-piece. — SparCy* 1 to two 7" guns; ] to two §1282. 
40-pr. for Garrison Service, and 1 for each gun for Field Service. 

ClampSy Moveahlcy for Tangent Sights. 

The moveable clamps are of gun metal. See page 59. Clamp for 

nght. 
§§1144,1357. 

Collars, Leathery for Breech^ Screws. 

This collar fits on the breech-screw of l2-pr. guns, in rear of the leather collar, 
breech. When the vent slot was widened for a thicker vent-piece some S ^^* 
of the threads of breech-screw were exposed, and this collar protects 
that part. It can be pared as the copper is faced away. 



Crutches, Ibon. Scale }. 



The vent-pieces of 40-pr8. and smaller natures for sea service not Cratch, 
affording room for a friction tube pin are fitted with a crutch, attached §§ ^7, 688. 
round the mouth of the vent channel by two screws. A slot is cat in 
the horizontal part of the crutch, through which the friction bar of the 
quill tube passes, thus the head of the tube is supported, and the liability 
to its being broken off prevented when pulling the lanyard. 



^ nieie copper articles should be carried in some place where they would not be 
liable to be injured, or put oat of sh^te. 

E 2 
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CH. VI. S. 2. With guns used for field marine purposes the crutch has two slots so 
*~-~* as to enable them to be fired from the left side when on land. 



EZTBACTOBS, TlX CUP. 



Tin onp 
extractor. 






as. 



« <M 




^785. 
§ 1S59. 



The tin cup extractor for L.S. is an iron hook with a wooden cross- 
handle. One to each gun. 

For S.S. it is an iron lever with a barbed hook at one end to extract 
the tin cups, whilst at the other end it has a curved-shaped hammer, used 
as a ^' lever lifting joint." 

The above are onlj used with 7'^ guns. 



_. . Eyes, Elevating (with Bolt, fVasher^ and Keep Pin). 

\^}^h ^^\ '^^ elevating eyes are of iron, and are screwed underneath the breech 

See'i^io § 102. of I--S. field guns only. The 20-pr., 12-pr., and 9-pr. are double-headed, 
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bnt the 6-pr. is solid-beaded ; the heads of the elevating screwa will CH. VL S. 9. 
therefore respectively be UDgle-headed and doable-headed. 




a Guide plate. 

Guide plates are of steel, and one is screwed in at the right rear of the Giude plite. 
vent slot to guide the tanjard — which passes through it — direct on the §§476, 6S8. 
quill friction tube. It has a cross-bead on the top, to which a loop on 
the lanyard can be attached when the gun is loaded, and so prevent the 
gnn being fired accidentally. The navy alone use it, as they fire their 
guns from the rear immediately the object is in line, luid this guide plate 
enables the gunner to have a steady and direct pull on the lanyard while 
looking over the sights. 

Implementi, Facing. 

For detaii t^ facing implementt see Table p. 240.— 7" one per dis- S'Mtog hnple- 
trict, one in reserve ; 40-prB. one per battery, one in reserve ; other guns ge^JJ^ j]g 
one per battery. The use of these instruments is described at p. 224. ff^^ gyj 743 

1078. 

Jnitrumentt taking Imprettiont t^ Bore$ of Gvnt. 

For taking impreseions of bores of guns there are two sets of inatru- loMramaiit* 
meats. The small set (No. 2) is used for guns up to 20-pr. ; the other f*" ""^ 



(No, 1), from 40-pr. upwards, both M.L. and B.L. A set OMisists of -A. ^^ 
a Bemi-cylisdriotl iron frame, about 2 feet long, connected with aa iron ^ . less 
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CH. VI. 6. 2. tube in such a manner that bj screwing up a rod which passes through 

the tube the frame can be worked up or down: 

Upon this frame a gun metal or iron pUte, corresponding to each 
calibre of gun, is screwed, and when an impression is required gutta- 
percha is spread on the plate, and bj means of the. rod is pressed against 
the defective part. 

Plates are not necessary for the 6-pr. or 40-pr. guns, as the frames 
answer the purpose required. 



Sightmg 
instmments. 

§§ 1061, 1096. 



Levers. 



, Instruments^ Sighting^ Set. 

Sighting instruments are for special issue only. See Ordnance Select 
Conmiittee Proceedings, 1867. 

Levers, 
Levers^ breeehrscrew. — See page 54. 

Lbveb, Ibon, for RBLEA8INO Vext-piecb. Scale I in. a I foot. 



« f 




.»■■■■ »>«»»«»». 



.4.4JN&. 



I 



§ 769. See also Lever ^ iron^ relectsing vent-piece, — ^Is an iron crowbar about 2 feet 
§ 1484. 10 inches long, for prizing out the vent-pieces of 7-inch guns when they 

jam. — One per gun. 

1£achikb, HAirD-RnruNO (for 6-pr. B.L. 6an. Scale 1^ in. « 1 foot). 




Hand rifling 
machine. 
§§ 978, 1096. 



There is one hand-iifling machine for each nature of gun, and they 
are nearly all idike in patem. They are for the purpose of filing down 
any metal that may be turned up in the bore by the premature bursting 
of a shell, or other cause. The machine consists of — 



1 Bar, working, {b) with cross- 
handle. (The 12-pr., 9-pr., 
and 6-pr. have no cross- 
handles.) 

1 block, guide (d). 



2 cutters, file (A). 
1 distance piece, in halves, with 
bolts and nuts (e). 

1 head, filing, with springs (c). 

2 screws, fixing. 
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The filing head is of hornbeam wood, and i§ grooved like the barrel CH. TI. S. 1. 
of the gan. The bead ie expanded by means of long springs, in the ^^ 

7" there are two, in the other natures one, and small files can be fitted 
on either side of the head which are kept ap to their work in the bore 
bj a spiral spring fixed beneath tbem.* One file is for the grooves 
and the other for the lands, and thej ar« shaped accordingly; only 
one file at a time can be used. When required to be used the file for 
the lands or grooves (according to circnmBtances) is fixed and worked 
backwards and forwards until the bore is smooth. The guide block, 
wtkich is placed in the muzzle, keeps the bar in the centre, and the dis- 
tance piece is clamped on the bar at the ascertained distance of the flaw, 
&K. from the muzzle, thereby ensuring the action of the file on the proper 
place. 

Patch, Metal, Elevating. 
These patches are made of gun metal, and screw into the elevating Blonttng 
eye holes of 12-pr., 9 pr., and 6-pr., gnns when fitted for sea serrice. F***^ 
The 9-pr. patch has a steel screw. lyibo^BToi 




Pint, Jrietum Tube, are of wrought iron, case hardened, and are FrieUoB toh* 
inserted 1"*8 to the left front of the vent channel of 7" vent-pieces, ^ 
ftat sea servioe only. The loop of the quill friction tube fits over the pin, 
and the mouth <tf the vent being rimed out to a depth of 1 inch, ^ving 
the tube a little pW, ensures the puU of the lanywrd acting upon the 
loop of tbe tube. The pin is now 1 inch long to prevent a liability of 
the loop slipping off. See Crutches, iron. 

Pwt, heep, lever. — See page 64. S^re, one per 7" and 40 pr. j I^"'*' ^"P 
two for other guns. P"* 



* Hw 7" has no ipEnd iptiiig, the donble tpring bnng saftdfnt for the porpote. 
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CH. VI. S. 2. 

Pivots. 

Elevating 
plates. 



Pivot y Steely for elevating Arcs, 

PUUeSy metaly elevating (vide p. 129 for description). 

These stores are onlj required with the 20-pr. B.L. guns of 13 cwt. 
S.S. when mounted on wrought iron sliding carriages and slides, which 
guns will he fitted on both sides of the breech with the necessary screw 
holes. Only one plate is used, which is triangular, as in the case of the 
40.pr. R.M Ji. 

Rings, 

RingSy copper^ vent-piece, — ^Have a half dovetail on the inner side, 
which prevents the passage of the powder gas down between it and the 
iron of the vent-piece. It projects from the face of the vent-piece when 
new '^'05, so that it can be re-faced from time to time, as it is found to 
vear. Small channels are cut on the inside of the ring to allow the 
confined air to escape when placing it on the vent-piece. Spare^ two 
per field gun ; they should be carried in some place where they are not 
liable to be injured or put out of shape. 

Indicator ring." Rings, Indicatory/or 7" and 40-pr. B.L. Gun. — Vide diagram and 
§§ 790, 1083. description at p. 55. 

Tappet rings. Rings tappet, — See p. 55, 



Vent-piece 

ring. 

§§ 472, 626, 

530. See also 

§528. 



Metal saddles. 



Saddhsj Metal, 

These metal saddles form the vent rest for the 7-inch guns, and are 
attached to the gun in r«ar of the vent slot by means of screws. The 
saddle for the 72 cwt. gun A is about 2\ inches shorter tthan that for 
the B gun (the breech of the latter being longer than the former), and 
is fixed with four screws. All the other saddles have six screws. The 
saddles for the 82 cwt. gun are stouter made than those of the 72 cwt., 
and the position of the holes for fixing them is slightly different. 



Scale. Wood* Side. Scale V = 1 foot J 



( J=RfS 



IB W - O - " 7 • <• ," ■" 



^a 



Wood side 

scale. 

§1204. 



The wood side scale is used by the navy for broadside guns inde- 
pendently of all other sights, when the object to be hit is obscured by 
smoke, &c., thereby rendering the other sights useless. It must be used 
in connexion with the ship's pendulum, or other means employed to 
show the heel of the vessel, and the number of degrees of elevation or 
depression to be added or deducted from the required range, t.e., if firing 
from the windward side, and the pendulum showed 3^ of heeling over, 
deduct 3^ from the correct elevation for the range of the object aimed 
at to allow for the inclination of the ship's deck. 

These side scales are adjusted to the rear chock of the carriage with 
the zero notch coinciding with a point on the vertical line intersected 
by the horizontal line cut on the right side of the breech, the gun being 
horizontal. They are graduated to give 6^ depression and 12° elevation, 
the radius being the distance from the centre of the trunnion to the 
point of intersection on the side of the breech. 
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The -wood dde scale for the 20-pr. of 13 cwt. ie rectangular in eection CH. VT. S. s. 

and has a moveable pointer similar to that used vith B.M.L. guns (vide 

p. 121^. This scale gives depression down to 20°, and from <r to 12° of 



Q. 




Screw, brtech. — See page 54. Screwi, 

Serem, copper, let, right-hand and Ufi-hand.—Ai& aaed for the |S?«*! ^t*!- . 
parpoee of clamping the tBngent flight, and pass through boeses m the '^' ^""' «"• 
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CH. VL S. 2. tangent sight ring. These set screws for the 20^r*, downwards, are 
attached to the guns by a small chain. See p.. 58. 

Screws f fixing^ plates, meted, elevating. Wrought iron, and feusten 
the elevating plate to 20-pr. of 13 cwt. See p. 66. 

§ 688. . Screws, Jiodng, crutch. — ^Wrought iron, and attach the crutch to the 

top of the vent-piece. 

Screios, fixing, metal saddle. — Wrought iron, and attach saddle to 7" 
guns. Spare one per gun. 

§485. Screws, preserving. — Wrought iron. Occupy the holes for the 

crutch, friction tube pin and guide plate, when the gun is used for land 

§ 80. service, and mounted. When dismounted, those in the gun are removed 

and the holes filled with grease, to prevent the screw heads from being 
broken off. 



Sights. 
§1480. 



Sights. 

Sight, instructional, wood. — Hexagonal in shape, and au ei^rged 
model of the tangent sight. Rectangular are also issued on demand. 

Sight, tangent. — See p. 68. 

§§ 1148, 1476. Sight, trunnion. — See p. 69. 
§ 872. 

Sochets, Metal. 

Metal sockets. These gun metal sockets are for the hind centre sight and tangent 
§ 1481. Bight.— See p. 106. 



Straight' Edges for testing Breech-screws, S^c. 
Straight-edge. The straight-edges are of steel, 18'^ x 1^^' x ^". See p. 223. 

§ 1016. 



Vent-piece. 
§ 1185. 



Vent-pieces. 

For vent-pieces, see p. 53. For field batteries, two vent-pieces per 
gun are issued ; one is carried in the gun, one at the side of the trail, 
and two in addition per battery. Garrison and siege batteries have 
three per gun. 



Wrench for 

elevating 

plates. 



Wrench, fixing elevating rachs. 

Are used to attach the elevating plates and racks to the 20-pr. R.B.L. 
guns when mounted on the decks of iron clads. Vide p. ] 32 for descrip- 
tion of this store. 
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TABLE rv. — ^Natttre of Tangent Sights* and Particulars of 

Gbaduations for Rifled B.L. Guns. 



CH. VI. S. 2. 



Nature of Gun. 



Permanent 

angle of 

Deflection 

of Sights. 


Length 

Badius 

in 
Inchea. 


Graduations 
for Dep«es. 


Graduations for 
Tarda. 


1 


Length in 
Inches. 


1 


Charge in 


Length in 
inches. 



Hi ffTi^t^y lc f - 



7-inchBX.(^ ^ 

40-]nr.BJH8aaQd86 
ewti. 

/-leewts. 

3D-pr.BX.^15andl$ 
^^ cwti. 
U-pr. B Jk, 8 ewts. - 

^pr. B Jkt ewti. • 

l>]ir. BJL.» S ewts. 



' rw X 



45 

41*2 
46 

86*2 
28*46 

82-876 

28*46 

28*46 



16 
10 
16 

12 
16 

10 
15 
16 



12*057 
7*86 

12*057 



7*1 
6-196 

6*71 

6*196 

6*195 



8»600 

9300 

8,500 
8,000 

6^400 
8,000 
8,000 



11 
6 

2i 
U 

u 
I 



8*286 

8*4819 

6*028 
4-2878 

6*088 
4*044 
4*606 



* Besides tangent sights^ the Bifled B.L. gona fbr S.8. down to 20-prB. inclusiye, are supplied 
vlth wood side scales (Tide p. 66). 

NoTB.— The metal heada of the lighta are not to bo polished, as it would OTentnaUj deitroj 
heiraocutacj. 

TABLE v. — ^Table showing the Numbeb of R.B.L. Guns in the 
Sebvice, with the tbHous kinds of Babrels. 



Nature. 


Barrels. 


Total. 










Coiled. 


Solid forged. 


Steel. 




Breech-Screw. 










7-ixich ' 


r82owt- 

L72 „ - 


699 
85 


179 
41 


5 


888 
76 


4u.prs. - 


[85 „ . 
[82 „ - 


791 
194 


^— 


28 


819 
194 




ri6 „ - 


83 


— 


6 


89 


20-pT6. < 15 „ - 
ll8 „ . 


26 


— 


5 


81 


100 


187 


5 


292 


12-pr., 8 „ - 


294 


286 


121 


701 


9.pr., 6 „ - 


261 


5 


^■w« 


266 


6-pr., 3 „ - 

1 


80 


"~ 


18 


98 



TABLE VI. 
Weights of R,B,L. Veni-pieces and Brcech'Screws. 

Cwt qrs. lbs. 

Vent-pieces: — 7-in. - - - 1 24 

40-pr. - - - 2 

20-pr. - . - 

12-pr. - - - 

9-pr. - . - 

6-pr. - - -00^ 

Breech-screw complete, with lever, tappet ring, and keep pins :— 

Cwt,qri. Ibi. Pitch of thread. 
5 2 18 



3 
27} 
16 



7-inch 

40-pr. 

20-pr. 
12.pr. 

9-pr. 

fnpr. 



2 1 13 



1 







2 
2 
1 



8| 
12 

6| 
10 



Inch. 
1-4 



/ 0-9— 32 
\ 0-7— 35 



cwt gun 



0-6 
0-5 
0-5 
Oo 
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SIGHTS AND STORES, R.B.L. ODNS. 



TABLE Vn. 
Tabls showing the Ftttdtgb and Stores for B.BX. Service Guns. 
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XATUKBS OP m-BJL. BUSS. 



CHAFTER Vn. 



DUTEBEXT NATURES OP R3Ji. GUNS IN 
THE SERVICB- 



M ewt — Ht-^-. as evt.— W^^ IC ewt.— Ifrfr^ IS ci 
a ewL— »^^ t evt.— ^fr^ 3 ewL— V«dg« U-^-, <1 e 



The toOowing is * dtort deecripticHi of Mdi nature at RSXk gmi ia 
the aerriee, « list eootaiiiii^ the idiale of wkidi will be fbond at p^ 85. 

7-imtik ct n nrt. Us. consists of : 

^ tabe or inner bniteL 
Breech-piece sod B tabe. 
Trmmion ring, sod 

Fo«r arils. (See Utbognph-^:^) 

fiecanunended in IH59 (tben lOO-pr.), for the iwtt, m n brMdside or, 
piTot gnn, to refdsce the 6&-iv. smooth bore, bat it wm sdob diaeorered 
that owing to the ^nn being so li^t, the recful on board ship waa 
I iHSBJm ; hence ool^ a few (76) of this wvigfat were mannbctured. 

There are two clashes (rf this gnn, respeettTelj marked on the Iflft 
tnranimi A and B ; thej onl^ difler in length of barrel and breecb, A 
beii^ 2" longer in the barrel than B, and 2" ehorter in the breech. 

In 1863 its deagnaticw was diaoged to "light" llO-fW., and finaUj, 
to 7-inch of 72 ewt. 

This gun is oolj used for garrisao eerrice. 

7-lBckswmar82e«t.I.S.Bud i 



Atahe. 
Breech-piece and i 



Trannion ling, and 

Six cinla. (See No. 10.) 



I B3X. Gcs, 89 cwT.— Scale tia.-l Ibat, 




NATUBES or R.B.i. ^VKS. 




VFHT-PiKCE.f — Scale J in. — I foot. 




This gaa was introduced in 1861, being a stronger gon than the 7-inch 
of 72 cwt. It is known from the latter by having a high coil in &out 
of the vent slot, termed a " strengthening coil," and on additional coil 
in front of the trunniona. 

It is used by the land and sea service, but not being sufficiently Fuliameniuy 
poweifnl for the penetration of iron plates it has been replaced in the Report on 
naval service by M.L. guns. Ordnauoe, 

It was first termed " lOO-pr.," but afterwards in 1861, when t^^e if^ ^' '*"\ 
wei^t of projectile was increased to 110 Ibs^ it was so designated 1 10-pr., ^^ ig^sa " 
and lastly, 7-inch, as at present. p. gig, ' 
gS «6-e». 

* The dgbling, u ihowa in^ie diagism, with retpect to tlie Mieket and clampiiig, 
H now thU of the 7" T2-cwt. gun. 
t n* pro]eetioii iboira on top of the Vent pieee U obsolete. 
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NATUBES OF B.B.L. GUNS. 




of 82 cwt.* caL 4''*75 L.S. and S.S. consists of :— 



40«pr< 

A tabe. 

Breech-piece and B tube. 
Tranmon ring, and 
Three coils. (See No. 13.) 



F?f 



I 

I 



>= 



f--f 



Hi 



1 



i 






t« 



^M 

* 
iW 

«« 



• 3 



:A.....^..4- S 




* There were in the eenrice until lately two other BX. guns with wedge bieeeh- 
doong appentoB, which aie now obsolete. The diagram at p. 94 ahows the heaTier 
natore, a 64-pr. of 61 cwts. The other gun was a 40-pr. of 82 cwt. 



NATUBBS OF R.B.t. BDNS. 75 

Takoekt Sight ahd Rwo. Scale S in. - 1 foot CHAP. VII. 




• The clawpiDg icrawB ihowo in the disgnm Me no* niperaeded by the moT*«bl» 
401S3. ' 
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NATUBBS OF B.B,L* GUNS. 



CHAP.Vn. 



Beoommended in IS^Q, for the navy, as a broadBide or pivot gun ; it 
*— is ako now used by the land service for batteries of position, si^ge and 

23!2*i^?^' g«rison piuTKwes. 

*^*"*^ A few of ^ese gnns have tninnions made of c€ut trtm, and are known 

by the face of the tmnnion being bored out in the centre. 
This gun is sometimes termed the O JE*. (old pattern) 40-pr. 
40-pr. got of 85 cwt. caL 4" • 75 L.S. and S.S. consists of the same 
number of parte as the 32-cwt. gun, but has a longer and a stronger 
breech«piece, which is unsupported behind the vent slot and rounded off. 



oanoe, 186S, 
p. 176. 



I 

II 

« 

a 

9^ 



O 

O 



6 




It has a raised coil in front of the vent slot, and is known as the * G" 
pattern. 



NATDREB OF R.BX. QCNS. 
,Ta^gbnt Siort Riho. Scale S in. = 1 foot. 




* iDtcrebangeable for bothi40-pra. 
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NATCBBS OF B.B.L. 



CHAF. VQ. This p&ttem was introduced in IS60, more as a matter of precaution 

— - than from any Bjmptoms of weakness in the lighter nature. It is used 

B«poR on Ori- for the same purposes as the 32-cwt. gun, and the fittings are inter* 

"""^' '^'' changeable with the exception of the breech screw, which h^ a different 

shape and pitch of thread. 



p.ai8. 



$998. SO>pr. gun of lOcwt. cal. 3"-7S L.S. consisU of: — 

A tube. I Trunnion ring, and 

Breech-pieoe.* | Five coits. (See No. 14.) 

SO-PB. R.B.L. Gmop 16 cwt. Scdefin.-! fool. 




Beport <m Ort- Rewanmended in 1859 (then 25-pr.) as a li^ht gun of position, but 
subsequently it was reeolTed to nse a lighter projectib ; hence its altera- 
tion to 20-pr. It is used only for heavy field batteries of reeerve. 

aO-pr. gtm of IS cwt. cal. 3"-75 S.S. consists of: — 
A tube. I Trunnion ring, and 

Breech-piece. | Three coils. (See No. 15.) 

SD-PK. B.B.L. Gun, IS cwt Scale }iD.-l foot. 



p. 177. 
8 904. 




* Onns under W-pn. li«va no B tnbet. 



NATUBBS OF R.B.L. GUNS. 
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Was adopted in 1859, for the navy, as a broadside gun for ships of CHAP. VIL 
the sloop dass, in which there is not sufficient width ot beam to work n^_ir~*/x-^ 
the land service 20-pr. Its external appearance is entirelj different ni^^^ises 
from that of the land service 20-pr., as it is 24 feet shorter, has a raised p. sig. ' 
coil in front of the vent slot, and the breech-piece is unsupported in the 



rear. 



20-pr. gvn of 18 cwt« cal. 3*75'' S.S. consists of :— 

A tube. 
Breech-piece. 
Trunnion rin^, and 
Four coils. (See No. 16.) 



$903. 



20-PR. R.L.B. Gun, 13 cwr. Scale } iii.sl foot* 





<"£?••■• 



'- — 2l-li» — 



. . ! ! i 




. — 1«. 



->k — is.g/s H 






-ae-ias 



I 



>;<- 

.M-ltf TOTAL UMQTH 



4> 



Tavoxnt Sight and Biffo. Scale 9 ii^sl foot. 



YnraKPiBCB. * 





* Interchangeable for all SO-pn. 



NATDBES or B.B.IM QUNS. 




Beport on Ord~ Becommended in 1 869, for the ntiYj, as a boat or Seld marino gao, 

"ws' KM "*'' ^' termed the " pinnace gun." This and the 15-cnt. gnn are much 

^ l^g' ' alike in appearance, bat differ in their conatmction, the heavier pattern 

being Btronser in everv respect ; neither of them shoot as well as the 

L.S. 2&-pr. 

S 1961. It is now used on the npper decks of iron clad ships for action at 

close quarters to repnlse boarders, for firing at torpedo boots, Ac, and 

is mounted on a carriage which allows 2ff elevation or 30^ depreasion. 

When BO used it is fitted on the right side with a gnn metal elevating 

plate, and steel pivot for elevating rack, similar t» that oaed wiHi heavy 



SS "9 "d 889. la^r. (vn of 8 cwt. eal 3" L.S. and S.S., and oonnsts of .— 

A tube. 
Breech-piece. 
Trunnion ring, and 
Three coils. (See No. 7.) 



IS-PB. It3.L. Gcir, 8 CWT. Scale | in. - 1 foot. 




■ IntCTchugeable tot ail SO-ptt. 



NATUBSS OF S.B.L. OUIfS. 
Tisawn Sigbi ahd Kino. Scale a in. — I fbot 




Tbtt-itkh. Scale 1) in. = 1 fbot. 



Scwnr-sioHi. 
BBKEOB-aoaaw. Sole i^ in. -^i toot 





This was reoommended in 1858, tor the land service, aa a field battery Bepc«t «a Oid- 
gnn, aad finbaeqnentlj adopted b; the nary as a boat or field marine gan ; '"^^ '^"^ 
but the naval pattern was 12 inchee shorter, andwitliout the gnp at |'^j ' 
the muzzle. 

In 1863 an umvereal pattern was introduced for both Bervices, the | SS9. 
L.8. pattern being altered. This necessitated a leather collar as a special I ^|^' 
store, for the vent slot was widened at its rear port to take a thicker ' 
Tont-^ece, causing a portion of the breech-screw thread to project 
behind. The leather collar can be pared round according as the ln«ech- 
screw &oe wears on service. 



82 XATDBBS OF S.BL. ODNS. 

CHAP. vn. The calibre of the 9-pr. gun being the same u this gun it cm, on an 
^^ emergency, use the 9-pr. ammunition, but not vice vers!, the 12-pr. 
Boununition being longer than the 9-pr. 

gos. 9-pr. gim of 6 ewt. caL 3" L.S. and S.S. ooubu of : — 

.^ tabe. 
Breech-piece. 
Tmnnion ring, and 
Three coiU. (See No, 6.) 
9-PB. R.B.I. Qtm, 6 cttt. Sol* J in. - 1 foot. 




TAnoEHT SiOKt t-XD Rtao. Scale 3 id. 3 1 foot. 




Introduced in 1862, for the Horee Ariilkry. The navv a« it io 
some cases as a boat or field marine gun. 



NATURES OF ILB.I» OUKS. 

tt-pr. gun of 3 cwt. cal. 2 - 5" L.S. and S.S. coosists of :— 
A tube. 
Breech- piece. 
Trunaioti ring, and 
One coil. (See No. S.) 

6-PB. B.B.L. QuN, 3 CWT. Scde } in. - 1 foot. 



dlAP.Vn. 
§906. 




» ,^^^ff^ 1858, for mountain service, but, u it was considered Report on Ord- 
t oo great a load for a nude, its use is restricted to colonial batteries , "'««'. "lea. 
K IlR™ •*"»'«>*' or field marine gun, where not replaced by P "6. 

Wedge Guns. 
The ^o natures of wedge guns introduced in 1864, vide p. 32, have b mt 
been withdmwn from s^ce and placed in reserve, but inorder U, show ¥e^ Guns. 
the wedge arrtem of breech-closing employed with them the diaeram 
elow » given. -b< »*" 




NATDBES or S.B.L. OCHS. 
B3J.. CWsDoa) Qdk, SI cwt. 8Mfe|iB.-l feot. 



_._.,V J.rf,H.4j;^;»;*i 
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Soale ^ Stoppks- 




Theee pieces were built op and rifled like the breech screw goDB, bat 
had a horizontal instead of a vertical slot cut towards the breech end of 
the piece, and the breech was closed by means of a steel itopper supported 
by an iron wedge sliding in behind it. 

Upon the face of the stopper was hung » tin cup to make the jmnt 
gastight 



NATUBES OV B.B.L. OUNS. 



85 



O 
o 

■ 

H 

s 



O 

I 



S 
5 



^ 8 



lin 



I 

I 



J 






•Bpmii^inpiili 



•inpMi 



•q*<toa 



•joqamx 



• 


• 


1 


-o&ratp 




-x(3euq <4 nofu 
•mu^ JO ff|xw noij 




iTOfUimiijoflfn 
0) opsnm moi J 


1 


4-lTHipno|i 




«• jaqimqO ^oqg 








* JsqumqO JiopAO^ 


•mojiiwwff 


•wqiliO 



I 

I 



8 



• • 


.s s 


• • 


S S S 

r4 ^ r-4 
• • • • 


2 

• 


1 

• 


2 

• 




s s 

• • 


S $ S 

• • . 


i 

• 


1 

• 


§ 

• 


s e 


S 8 


« « « 


8 


8 


s 



mi 

FT 

8 8 

e g 

is « 8 8 

i^ a ^ s^^i ^ i a 

S £ c g 

^ 3 s? i 

4* 

• • 

_a s_ 

a § 

• • 

MH MM S^H JJ JS •« 
HH ttH ^^ ** ^ o 

•_• ;•_ 

oe ?? ??? ? ? '^ 

e»d» i«t« ««9«D «» «9 M 

o 
« 

GO C& OB 

" • s s • • • ^ ^ ^ 

I^ ^ . • oa « QQ 

aqcd Q0« MoDOQ ^ oo a 

IS? 55 555 I 1 1 

^ 5_5 ,2_5 ^ ^ ^. %- • « 

4 6 o fi 9- ?• 

B^ « N H A « 



S 9 


• • 


e S e 

• • • 

«D to «0 


• 
19 


00 

• 


• 

•0 




« 9 


lO lO lO 

a • ■ 

a a a 




«0 

• 


• 


ft . . 

9 9 


S S 

• • 

9 9 


§ § 9 

• • * 

S S 8 


8 

• 

8 


■o 

• 

8 


S 

• 

8 




g g 


Is la o 

■ * • 

8 8 9 


8 


is 


• 

IS 





8 

• 


IO IO 

• • 

a a 


18*0 
11*0 
11*0 


IO 

• 

00 


• 

*>• 


• 


'i 


iO 

• 

Si 


is i» 

• • 

s s 


« » a 

O iH f^ 

• • • 

s s s 


• 

C3 


IO 
M 

■o 


• 

8 


ft ^ 


r« 


• • 


10 10 « 

o» o» i« 

• . ■ 

AAA 


fl 


fl 


10 

• 



CHAP.Vn. 



86 



XANUFACTUXB OF RJI.L. GUNS. 



CHAP.Vm, 



CHAPTER Vni. 



MANTJFACTUEB OF PRESENT PATTERNS 

OP R.M.L. ORDNANCE, 



bvitt «9 tB • 

Teited guns excepted. — ^Amstrong or origioel eonstnietkm. — ^Fruer oooitnictioii 
— AdTtntiget of latter in manufiictiiie. — B«lldlBC up of a T-la^ ^Toolwltili 
Qmmm — Sted tnbcy opentioii of toagheniog. — ^B tube, how prepared. — ^Breech 
eoQorja^et. — Diifierentperttof. — Shrinking the ■erend parts together. — 84neh gim 
maan^etnred as 74nch. — Differenoe in constmetion of 9-inch. — Of 10-inch giuut 
and upwards. — Of 80-ton gun. — Constmetion of rifled howitsers. — liano&etnre of 
64-pr. gnns. — Siege pieces. — Constmetion of oor field guns. — 7-pr. steel gnns. — 
>■ 0011— 01 ollor Italldlair vp osA bo H ro Vroo& — ^Forming Gss escape. — 
Chamber in Woolwich gnns, 40-pr. and npwirds. — Rifling. — Venting ibr proof. — 

-Proof charges ibr hesTj gnns. — giooooaoi sftor 
.Lining.— Sighting. — Service venting. — ^Biaridng and a^nsting fittings. — 
Painting and finsl issoe. 



Msnnfactnreof 
latest patten 
R.ICJL. ord- 
nance. 



Cascible 
screwed. 



between the 
" original " 
and present 
constmetion. 

Frsser con- 
stmetion. 



AU B.M.L. pieces ci the patterns now being manafactored (except 
converted guns) are bnilt up* in*'a similar manner. That is to say, over 
a barrel (or A tube) of steel are shronk a certain number of coils or 
other pieces of wrought iron according to the sixe of the gun, while a 
cascable is screwed into the end of the coil which comes over the breech 
end of the tube and fitting closelj against the solid end of the harrel, 
supports it firmlj. 

In 2.5«pr. guns, however, and smaller natures, the solid end of the 
steel tuhe projects bejond the breech end of the jacket and is turned 
down to a cascahle. Such guns therefore have no cascable screw and 
also no gas escape. Vide p. 99. 

The smallest piece we manufacture — ^the 7-pr. — is made out of a single 
block of steel and is therefore an exception to the above. 

Until April 1867 all our rifled M.L. guns were built up like the 
B.L. guns— of wrought-iron coils shrunk together successively on Sir 
William Armstrong's original plan. The plan proposed by Mr. R. S. 
Fraser, of the Royal Gun FactorieSi was then adopted ; but manufacture 
on the original construction did not cease altogether until March 1868. 

Mr. Fraser's plan is, as stated in a previous chapter, an important 
modification of the original method, from which it difiers principally in 



• Gnns of patterns miide previons to 1869 were manofactared on the Armstrong 
or modified Armstrong constmetion, vide p. 8, or had Bome other points of diftrence. 
The detsils of their constmetion, showing how they differ ftom the present patten, 
are given in Chapter XI., and are shown also in the Plates at the end of the hook. 



MANUFAOTUBE OF ILM.L. GUNS. 87 

building up a gan of a few large and comparatively heavy colls instead of CHAP. YIIL 
several short ones and a forged breech-piece. 

For example, in addition to the steel barrel and caseable, a << Fraser " Small number 
7-inch gun has only two separate parts, viz., the breech coil or jacket ^^ P"^^- 
and B tube, whereas the 7-inch gun of original construction has 
a forged breec&-piece, a B tube, a trunnion ring, and six coils — 
nine distinct parts — ^whlch are shrunk on separately (see Mark I., 
Plate Vin.). 

The formation of a heavy coil is a simple forge operation, but great 
expense is saved by its means, as there is much less surface to be 
bored and turned, for each coil having to be made as smooth as possible, 
and at the same time true to gauge (to a thousandth of an inch), it 
follows that it must be cheaper to have a few thick ones in lieu of 
many thin ones. For the same reason there is also less waste of 
material ; for although the turnings are afterwards worked up into bars, 
iron in its scrap state is only worth one-third of its forged value. 

Moreover, time and labour are also saved in having fewer pieces to 
move from workshop to workshop ; for instance, in the case of a gun 
of original constructioa, when a coU was shrunk on, the mass had to be 
moved from the shrinking pit to the turning lathe, and turned down 
for the next coil, and so on, coil by coil, until the gun was built up ; 
but in the Fraser construction only two or three separate shrinkings are 
required, and it is computed that where fifty tons were moved in the 
former case, only seven are moved in the latter. 

From these circumstances, combined with the employment of cheaper Bedaced cost 
iron, a Fraser gun can be made at about two-thirds of the cost of a gun ^^ prasent 
of the same nature as originally manufEM.lured, while the experiments <»^"tniction. 
which were carried out previous to the introduction of this construc- 
tion clearly prove that guns of this pattern are at least quite as 
trustworthy and serviceable as those of the original pattern. 

Up to 1869 Fraser guns were made on the same type as the 7-inch 
gun, Mark III., about to be described, which construction is still retained 
for 7-inch and 8-inch guns. Since that date, however, 9-inch and 
heavier guns have been made with the wrought iron over the breech 
in two layers of coils. The ^^ Mark "* of each calibre of gun approved "Marks" of 
for future manufacture is as follows, viz. : — For 7-inch and 8-inGh guns, guns at present 
Mark III. ; 7-inch of 90 cwt. Mark I. ; for 9-inch guns, Mark V. ; for manufactored. 
10-inch, 11-inch, and 12-inch (25-ton guns,) Mark II.*; and for 12-inch, 
35-ton ffuns, Mark I. ; 12 '5-inch 38 tons, Mark I.; 64-pr. 64 cwt., 
MarkUL; 40-pr. 35 cwt, Mark IT.; 25-pr. 18 cwt, Mark I.; 16-pr. 
12 cwt., Mark I. ; 9-pr. 8 cwt., Marks I. and 11. ; 9-pr. 6 cwt, Mark 
I. and n. ; 7-pr. steel 150 lbs., Mark III. ; 7-pr. steel 200 lbs , Mark IV. 



Details of Xantifactiire of Woolwich Oniui. 

We wiU now proceed to the details of the construction of a Woolwich Manufiictun of 
gun, and will, for the sake of convenience, take the manufacture of a * heavy gun, 
heavy gun, and, as a good example that of a 7-inch, and then see how ^'hich. 
the manu&cture of the larger and smaller natures differ slightly from 
the same. 



* In November 1S67 the word •< Mark " was snbstituted for « Phttem." See 
§ 1546. 
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CHAFjniL 7.i,Ma^ Chm, Sack HI. 

This gun eooasu o£ : — 

An inner barrel or tube of tooghened steel {A tabe). 

ABtobe. 

A broech ooIL 

AcasciiUe. 

Steeliuhe. 

^ ml^^ The steel for the tobe is received from the contractors in the fbnn of 

a solid ingoty which is rough turned, care having been taken to fix it 
tmlj central in the lathe by means of a chndc at the mnxzle and the 
centre at the breech. In this operation a lip or collar is formed at the 
mnzsle to facilitate the lifUng of the tabe in aul oat of the furnace and 
oil bath ; the slice for testing is also cut off the breech end during the 
rough toming. The tube remains in this state until the result of 
the required tests (which are described in Chapter Y.) are known. 
Should the ingot not be rejected the manufacture proceeda. 
VtOQgh boriag The block is next bored roughly from the solid. The boring head is 
tad taming, ^jj^ ordinary shaped <* half-round bit" with one pointed cutter set 

angularlvi and three steel burnishers. After this, the oonical chamber 
(which IS in all Fraser guns) is roughly formed by means of a cylindro- 
conoidal head with one long cutter and six steel burnishers, two on the 
taper part and four on the cylindrical* 
TonaheDing Xhe tube is now ready for toughening in oil. This operation consists in 

in OIL heating the roughly bored tube to the approved temperature in a vertical 

furnace, and then plunging it bodily into a bath of rape oil, in which 
it is allowed to cool. 

The tube is lifted by a crane, and placed in a perpendicular position 
in an upright furnace ; an iron coil, larger in diameter than the 
steel tube, is placed upon the fire bars at the bottom of the furnace . 
for the tube to rest upon ; beneath this iron coil is placed a piece of plate 
iron, to prevent the cold air coming in contact with the steel, and in 
order to obtain an uniform temperature at the extreme end of the steel 
tube the iron coil is filled with wood ashes. 

After the steel has acquired the proper, temperature throughout, 
the crane is brought over the furnace ; the cover of the latter is removed, 
and the block of steel is drawn out and placed in a large iron tank 
about 20 feet deep, full of oil. The heated steel sometimes causes 
the surface oil to take fire, which is extinguished by closing the 
covers at the top of the tank. The tank has a water space aix>und 
it through which a supply of cold water permeates for the purpose of 
keeping the oil cooLf 
SfllBOts of The process of toughening has a bad effect in two ways ; it not only 

toogheaing warps the steel a little, but frequently causes the surface to crack. The 

barrel must therefore be slightly turned and bored to make it straight 
inside and outside, as well as to remove any fiaws that may have been 

generated. This second boring (performed with a cylindrical boring 
ead, fitted with five long edged cutters and five wood biimiahers) 
increases the diameter to 6 * 6 inches. By this the cracks are geneivJly 



• Rough and fine borinff, forming the chamber, and broaching, are all effected in 
the same horiiontal machine, the difference being in the shape of the .boring head 
aadcntters. ... ^_ _, 

t A full deMription of this process is pvon in ** The Management of Steel » bv 
Mr. G«orge Bde of the Royal Gun Factories. ^ 
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Water test 
after toughen- 
ing. 



All Bteel tubes 
treated alike. 



CHAP. VIII. removed, but seyerol tubes bave been rejected in consequence of flaws 

still appearing to penetrate to a dangerous depths and lest there should 

be any not visible to the eye, the steel barrel is subjected to the 
following water test : — 

The tube having been recessed on the face for a gutta-percha ring, and 
inside the muzzle for a leather cup, is fitted with these, placed in a 
horizontal hydraulic press, and screwed tightly up between two cast iron 
heads by means of two strong wrought iron bars extending from head to 
head, and portions of which are threaded and furnished with nuts, 
worked by a long spanner. The tube is then filled with water from the 
main through a hole in head and leather cup, the pipe of the press fixed 
into the hole, and the pump set to work by steam. The pressure ou 
the interior is shown by two indicators, one vertical and one horizontal, 
so as to check one another. When 4 tons per square inch is indicated, 
the pressure is withdrawn, and if no flaw has been detected by moisture 
on the exterior, the tube is considered safe and sound. The barrel is 
left in this state until the B tube is ready to be shrunk over it. 

The steel tubes for every piece built up, and that from which a 7-pr. 
is entirely made, are treated in exactly the same manner, except as to the 
amount of pressure applied. 

TheB Tube. 

The B tube is composed of two single and slightly taper coils united 
together. 

The two coils, being made and welded in the usual way, they are 
faced and reciprocally recessed to the depth of about one inch, and then 
united together endways by expanding the faucet of one coil by heat, 
and allowing it to shriuK round the spigot of the other. This nistens 
the two coils sufficiently!^ ogether to admit of the tube thus formed 
being placed upright in a furnace, whence, when it arrives, at a white 
or weldiug heat, it is removed to a steam hammer, and receives on its 
end six or seven blows which weld the joint completely. 

The B tube is next rough turned, during which process a rim is formed 
near the muzzle for the convenience of lifting the tube in " shrinking." 
After this, it is rough and fine bored in the same horizontal machine. 

The interior of the B tube having been brought to the degree 
of smoothness requisite for close contact with the steel barrel, is gauged 
every 12 inches down the bore. To the measurements thus obtained, 
the calculated amount of shrinkage ((/'*003 at the muzzle, and increasing 
up to (y^'022 at the other end), is added ; a plan is then made out according 
to which the exterior of the A tube (or rather that portion of it on 
which the B tube is to go) must be turned down, in order that it shall 
be larger than the bore of the tube by the required amount of shrinkage 
at the respective parts. 

The plan (as illustrated, by the annexed drawing), is made on a 
slip of paper, and together with a corresponding series of accurately 
measured horseshoe gauges, is furnished to the turner, who turns down 
the muzzle end of the A tube accordingly. 



^Tube. 

Two coils 
welded to- 
gether. 



Measuring 
interior prior 
to shrinking. 







Plan of A Tube 
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The reason an inner tube is turned to suit an exterior one, instead of CHAP. VHI. 

the latter being bored to suit the former, is, as previously stated, that it is 

much easier to turn than to bore to very exact dimensions, on account of 
tjie n-eat command which the operator has over the turning lathe, and 
the facility he has of testing his work by gauges, and correcting it by 
means of emery powder and oil. 

The Breech Coil or Jacket, 

The breech coil or jacket is composed of a triple coil, a trunnion ring, Breech coil, 
and a double coil, made and welded together as follows : — 

The triple coil * is formed, as already described, by coiling three bars Triple coil. 
one over the other, and in order to weld its folds, is placed in a furnace 
for about seven hours, at the end of which time it is at a welding heat, 
whereupon it is rapidly transferred to a powerful hammer, and receives 
a few smart blows on its upper end, which close the folds longitudinally. 
A mandrel somewhat larger in diameter being then forced down, the coil 
turned on its side, and well hammered all round to make it dense, and 
also to weld the three layers togethei*. It is replaced in the furnace for 
about four hours, and the same process repeated at the breech end, but 
with a smaller mandrel. 

When cold, the ends are faced and the outer coil is turned down at 
the muzzle end to form a shoulder 10'' long for the reception of the 
trunnion ring. 

The double coil f being welded, as above, has a shoulder formed on the Doable ooiL 
lower end about 9 inches long and | inch deep, so that it may enter the 
trunnion ring in the after process of welding the parts of the jacket 
together. 

The trunnion-ring is made — ^as described at p. 42 — ^like all wrought Trannion-rixig. 
iron trunnion-rings, namely, of slabs of iron consecutively welded together 
on the flattened end of a porter bar, and gradually formed into a ring by 
means of, first, a small iron wedge, which is driven through the centre 
and punches an oval hole, and then by a series of taper mandrels in- 
creasing in size, which makes the hole sufficiently large and round. The 
trunnion-ring has to be heated for each punching, and the occasion is 
utilized to hammer the trunnions roughly into shape, one of them being in 
continuation of the porter bar. Eventually the ring is cut off from the bar 
by means of strong blunt hatchets of steel hammered through it. After 
this it is roughly bored out. 

The jacket or breech coil having been built up fix)m these three pieces 
(vide p. 43) is turned in a very powerful lathe. 

It being impracticable to turn down the trunnion portion in a lathe, it is 
slotted smooth in a self-acting vertical machine with a double motion, 
one of which moves the jacket round for a firesh cut at every stroke 
of the tool which the other works up and down accordingly.^ 

The trunnions themselves have yet to be turned down to shape ; so 
the jacket has to be moved for the purpose to another machine, a break 
lathe, in which it is made to revolve on the axis of the trunnions while 
the cutters act on their surface. 



* In diagram called <* Breech CoiL" With guns such as the 9" and upwards, 
faaving a coiled breech-piece, the jacket is termed the C coil. Iron of larse section 
being now rolled in the B.G.F., these coils are generally made douhle mstead of 
triple. Greater soundness in the interior is thereby ensured, and manufacture is 
facilitated. 

t In diagram called <* C " coil. 

X Since 1874 the trunnion shoulders of lO-inch guns and upwards have been 
rounded aS. 

40153. A 
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CHAP. VUL The jacket is next rough and fine bored in a machine like that used for 

the B tube, but more powerful, and the front of the double coil is recessed 

on the inside to a depth of eight inches, and to a diameter sufiBlcient to 
overlap the breech end of the B tube. 

Finally, the female thread for the cascable is cut by a machine in which 
the jacket revolves horizontallj, while the cutter is fed forward by a 
copying screw.* 



Shrinking 
departs 
of the gun 
together. 



Building up the Gun^ or shrinking the parts together. 

The steel barrel and B tube being prepared for one another, as 
described, are shrunk together in this manner : — The B tube is placed on a 
grating, and heated for about two hours by means of a wood fire, for which 
the tube itself forms a flue, until it is sufficiently expanded to drop easily 
over the muzzle end of the steel barrel, which is placed upright in a pit 
ready to receive it. The B tube is then raised, and the a^es, &C., being 
brushed from the interior, it is dropped over the steel barrel by 
a travelling crane overhead. During the process of shrinking, a stream 
of cold water is poured into the steel barrel, to keep it as cool as possible, 
the water being supplied and withdrawn by a pipe and siphon at the 
muzzle. A ring of gas or a heated cylinder is placed round the muzzle 
or thin end of the B tube, to prevent its cooling prematurely, whilst a 
jet of cold water plays on the other end, which it is desirable should 
grip first ; were both ends allowed to contract simultaneously, the inter- 
mediate part of the tube would be drawn out to a state of longitudinal 
tension, and weakened accordingly. 

The A and B tubes shrunk up (see diagram, page 89), are placed 
in a lathe, and while one cutter fine turns the B tube to its proper 
shape and dimension, another cutter fine turns the breech end of the 
A tube according to the plan of the interior of breech coil, which has 
been made out according to the method already explained. The projection 
at the breech end is then removed and the end faced. 

The shrinkage on the steel tube is O'^'Ol at the extreme breech 
end, 0^^*02 at the shoulder round the end of the bore, and gradually 
diminishes to 0^'*017 at the point where the jacket abuts against the 
B tube, while the overlapped portion of the B tube is given a shrinkage 
of 0''- 023. 

The half-formed gun, composed of A and B tubes shrunk up, being 
next placed standing on its muzzle in the shrinking pit, the jacket is 
heated for about 10 hours, and shrunk on in the same manner as the 
B tube ; it is, however (being nearly of the same thickness throughout), 
allowed to cool naturally, and, to keep the interior cool, cold water 
has to be forced up into the bore of the gun by a jet round which 
the muzzle rests. 

8-inch Gun, Mark ZZZ. 

Consists of same parts as the 7-inch, Mark III., and the processes in 
manufacture are identical. 



Jackets of 
heavy guns. 



9-INCH Guns op 12 tons and 7-inch of 90 cwts. 

As the guns increased in size, the jacket constructed as described 
for 7-inch and 8-inch guns,! became very ponderous. For theo- 

* In larger natures this is cut in the breech coil instead of the jacket, vide p. 93. 
t The coils irould otherwise have been very thick, and the certainty not so g«*^ 
of ensuring throughout their thickness the soundness necessary. 



MANUFACTURE OP R.M.L. GUNS. 93 

* 

retical reasons and mannfaustortng convenience, therefore, this portion was CHAP. VIII. 

reduced in size in the 9-inch guns and upwards, hj taking out a part of 

the interior and shrinking this part over the breech end of the steel tube 
as a separate coil, termed the breech-piece. 

Bj adopting this construction, which also possesses theoretical ad- 9-inobgims 
vantages,* we are further enabled to complete the rifling, «fcc. of the ^^^^bre 
piece before the jacket is put on and the gun made so heavy as to be ^^ jacket is 
inconvenientlj moved from one workshop or machine to another. shrank on. 

O-inchy Marks ZV. and V.f 

Consists of : — 

A tube (toughened steel). 

B tube. 

Coiled breech-piece. 

Ccoil (jacket). 

Cascable. 

Tlie A tube is prepared up to the point of shrinking, as already 
described. 

The coiled breech-piece consi^ of two coils united, and being finish 
bored, and a thread cut in the breech end for the cascable, is shrunk on 
the A tube, after which a shoulder is formed on its muzzle end. 

7*he B tube is manufactured like that already described, except that a 
recess with a hook is cut in the breech end for the purpose of joining 
it to the coiled breech-piece. 

The cascable is screwed in before the C coil is shrunk on in this and 
all guns of similar construction, the cascable thus gaining the advantage 
of compression due to shrinking. 

The C coil or jacket is composed of a breech coil, trunnion-ring, and 
muzzle coil welded together, and being finish bored and turned, is e^runk 
on over the coiled breeoh-piece. 

The remainder of the operations and parts are similar to those for 
7-inch gun. 

7-inch Gun, 90 Cwt.^ Mark Z. 

Consist of much the same parts as the 9-inch gun, Mark Y.,]: described 
below, viz. : — 

A tube (toughened steel). 

5 tube. 

Coiled breech-piece. 

C coil (or jacket). 

Cascable. 

Only a few of these guns have been manufactured as new guns, but a Reduction of 
considerable number have been made by reduction from the 7-inch 7-inch 6j-ton 
S.S. gun of 6^ tons. guns to 90 cwt. 

In both cases the jacket is made of a single coil and a trunnion-ring, 
but in the reduced guns the breech-piece is a part of the old jacket 



* Mark I. and II., 9-inch, are of old types, one being of original Armstrong, and 
the other still keeping the forged breech-pieoe. Mark III., however, of which pattern 
a number were made, had its jacket formed like the 7-incb. 

t Mark Y. is of exactly the same construction as Mark IV., from which it only 
differs in the positi^m of the axis of the trunnions being C -375 further back. 

X The reduced 7-inch B.M.L. is described here as it consists of similar parts to the 
9-inch B.MX. 

02 
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CHAF» VIU^ which remains after renmviDg the tnumioiis and tnnunf off the oater 
portioii. 

In the new gnns of this nature, on the other liand, the bieecb-pieoe 
eonefists of two coils united. 

With r^feraice to the reduction of these guns from 7" of SJ tons, it 
mar be noted that it is not easf to get the cncable out of the latter. 

U o«d« to do ao advantage b taken of «» ei^aaaon of the hreech-p^ 
when the new jacket is shrunk on. 
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instead of three pieces, on account of the great length of the gan, an CHAP, vni* 
additional tube called the 2 B coil beiog placed between the 1 B coil or — ^ 
belt and the B tube. J ^ *»^- 

As the C coil or jacket is of very massive proportions, it is thus ^ ^^ * 
constructed : — ^Four single coils are prepared from bars of large section 
and two joined together to form a tube which is turned ; the other two ^ ®®^ 
are then shrunk over it, and the whole welded into one mass. 

To the breech coil so made, the trunnion ring and short muzzle or 
ring coil is added as usual, and then aU are welded together into the 
solid jacket. The section of the bar from which the coils mentioned are 
made, and the proportions altogether are so large that the mode of 
constructing the breech coil by shrinking one tube over another, as 
described, has been adopted both to ensure a fairly homogeneous mass 
and for convenience of manufacture. 

The remainder of the manufacturing operations with this piece prior 
to proof are similar to those described in the case of smaller guns. 

The cascable wiUJ probably terminate in a plain button for L.S. like Cakcablc 
that of the 38-ton gun, but a hole will be bored in the direction of 
the axis of the cascable, and threaded for the reception of a strong 
screw bolt and shackle, the latter may be used in lifting the gun, and 
afterwards removed so that the total length of the gun may be as small 
as possible. The plate on p. 9o shows very well the various stages of 
manufacture of this gun. 

The 80-ton gun is the heaviest gun which we have as yet made, 
though there appears no manufacturing reason why guns of twice or 
four times its size and weight should not be made in the same manner 
and of equal comparative strength. 

Construction op Natuees below 7-inch. 

We will now take in detail the construction of R.M.L. pieces which Coxutruetion of 

are lishter than the 7-inch, and of patterns now being: made. g«™« lifter 

o '^ ° thaii7-mch. 

10-iach Bifled M.L. Eowitser of 6 tons (Szperimental). 

The 10-inch howitzer consists of : — 

A tube (toughened steel). 
Coiled breech-piece and chase. 
C coil (or jacket). 
Cascable. 

The construction of this piece is slightly exceptional, for the coiled 
breech-piece and that part which in most guns is termed the B tube, 
are united together before being shrunk on to the steel barrel, and so 
form a single tube which extends from breech to muzzle. 

This mode of construction is adopted for convenience in manufac* 
ture, the two coils of which this breech-piece and chase are made being 
short and comparatively thick coils. 

The A tube being prepai*ed, the coiled breech-piece is finished bored, A tube, 
the thread for cascable screw cut, and a shoulder left for a corresponding 
shoulder on the steel tube to abut against. 

The coiled breech-piece and chase (in one^ are shrunk on to the Coiled breeeb- 
A tube, and the cascable fitted and screwed m, a gas channel being piece and 
formed in the usual manner. chase 

The exterior is next turned down for the reception of the jacket, two 
shoulders being left, one a little in front of the trunnions, and the other 
towards the breech end. 
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CHAP. Tm. xiie CcoO or jacket is nude of one single eotl and m tniiiiiion ring, 
manmiftciiired acd velded tc^ctfaer as aso^ and then shmnk on from 
the breedi end. It hooks orer the two «hooIders left oo the cofled 
t mecch p iece^ so binding the gnn together mure brmlj in a kmgitiidinal 
directf on. This and the remainder of the operadoos are ^milar to thosQ 
described in the case of the 7-inch gun. 

The cascable terminates in a plain battoa having no kMp. 



piece eoDssts of : — 

A tobe (tof^heaed sted). 

^tcbe. 

Ccoil 'or jacket). 

Cascable. 

It is built up and cosQpletcd in the same manner as the 7*incii gon. 
Hark IIL described in Cb^ter TII^ bat the breech cchI or jacket is 
composed of one sin^rie coil and a trunnion ring. 
A tabe. ^ tnrairg down the A tube a shLMiIder is Wh over which the B tobe 

B tobe. hooks when shrank on. 

The cascabte has no loop, bat terminates in a plain batten. 

In constroctioo this howitzer exactly resembles the 84nc]i alreadj 
described, and it consists of the same namber ot parts. 
Tbe rising is still expeiimentaL 
It is chambered like the &4-pr. S.MX. gnn, Mark IIL 



gon oooasts of: — 

A tobe (toughened steel). 

^tube. 

C coil ( or jacket). 

Cascable. 

The construction of this gun is similar to thAt of the 7^ch gun. 
Hark UL, alr^aniv described, the jacket consists of a double coil, a 
trmmion rins. and a single coU welded tos^ther. 

Gnns of this natun^ made since April 1S71 have solid ended steel 
tubes and a B taW >iinmk over the chase. Before that date 64-pr. guns 
bjd wT\>:i:^t iron tul^^ as explained in remarks on dinerent natores> 
p. 156. 



This gim cooasts of : — 

A tube ^toa<:bened steelV 

B tube, 

^coil. 

Ccoil (or jacket). 
Ca«mble. 

In ooBStmctiott this gun dlfTers from the 7-iceh in having an additional 
B ceil between the jacket and B tube ; this mode of coostruction is 
a i l o y t w! as Ae B tube wookl be inconvenient to inanii£actiiie were it 
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sufficieQtly long to extend from the muzzle to the jacket, as that part CHAP. YIIL 
of the exterior is naturally rather thin in a gun of this size. 

The 26-pr. Bifled M.L. Gun of 18 cwt., L.8.9 Mark Z. 

This gun consists' of : — 

A tube (toughened steel). 

»ooil. 

C coil (or jacket). 

In construction this gun is somewhat similar to the 40-pr. R.M.L. 
gun, Mark II., having a steel tube, jacket, and a B coil in front of 
the jacket. It has, however, no B tube nor cascable screw, and so 
stands midway in construction between the heavier guns and our field 
pieces, the chase consisting in part of the steel tube unstrengthened 
and the cascable being turned down from the projecting breech end of Cascable. 
the steel barrel itself. 

Before tempering the inner tube of steel a hole 1 inch diameter and '^ tabe.' 
some inches deep is bored in its solid end (so as to reach within about 
2^ inches of the bottom of the bore), in order to obviate any chance of its 
splitting at that part during the operation of toughening. This hole is 
subsequently filled in by a screw plug when the tube has been toughened 
and proved. 

16-pr. Bifled M.L. Gun of 12 cwt.^ L.8.9 Mark Z. 

This gun consists of : — 

A tube (toughened steel). 
C coil (or jacket). 

This gun consists of two parts only, viz., a toughened steel tube, and 
a jacket, composed of two single coils and a trunnion ring welded 
together. 

The cascable is cut out of the solid end of the steel tube, as in the 
25-pr., and the chase of the gun for a distance of 30^ inches from the 
muzzle is entirely of steel, the tube being thicker at l£at part. 

0-pr. Bifled M.L. Otm of 8 cwt«9 L.S.9 Mark Z. 

This gun consists of : — 

A tube (toughened steel). 
C coil (or jacket). 

This gun is identical in construction with the 16-pr., except that 
there is a swell at the muzzle and a dispart patch. This swell is cut 
out of the solid steel, except in a few of ^e guns first made, in which it 
consists of a wrought iron ring screwed on. These can be known by 
the small fiUet which runs round the chase where the iron ring ends. 

The cascable is recessed to receive the head of the elevating screw, Caseabla 
which is fastened to it by a wrought iron bolt, both secur^ with a 
steel keep pin. 

0-pr. Bifled M.L. Gun of 8 cwt*, 8.8.9 Mark ZZ. 

This gun is constructed in exactly the same manner and of the same 
parts as the 9-pr. B.M.L. gun of 8 cwt., L.S.9 Mark I., except that there 
is no swell on the muzzle. 
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CHAP, TIIL 



Thk gnn h identical in cooz^tmctioQ wiin xhc 16-pr^ ami diflers from 
the 9^r. of 8 ewt. onlj in weight and length, and in having no swell at 
the muzzle. 



In erioatruct ioo tfal* ornn is simlLkr to the ^pr. of 8 cwt^ US^ Mark I. 
It is, howerer, both lighter and longer, the bore being of greater length 
than that of tb<r latter piece bj 2^ inches. 

It haa a swfrll on the mnzzle and a dispart patch with recess, into 
which the foresi^t screws. 



htiOi^ pTO€>l* 



(steel) ef 150 Hm., 

This gnn is made oat of a solid block of ste^ (see Plate L), roogfa 
bored and shaped, then toughened in oiL and afterwazds finished in tiie 
usual manner. 

7-pr. rifled WLLm Gva (steel; of 800 lbs., ZuS. and BJB»f 

MmA XT. 

Like the 7-pr. of 150 lbs. weight, this gnn is made oat of a single 
block of steel, which has, however, no projection at the muzzle like the 
block for the former, but only a slight patch to be formed into a dispart 
patch rabseqnentlj. This piece is a fool longer in the bore than 
Mark ULgaii. 

Processes before Ph)f^. 

We now come to the various processes which the 7-inch gun we have 
taken as a type undergoes after it has been built up and before it has 
been proved* The following are the operations : — 

(L) Screwing in the cascable and completing gas esci^ie. 

(2,) Engraving the Roval cjpher. 

(3.; Vine boring. 

(AJ) Second rough cutting of chamber. 

(5.) Finished boring.J 

(6.) Broaching of bore, and finbhing of chamber. 

(7.) Lapping. 

(8.) Rifling. 

(9.) Temporary venting. 

8^oeh and In the case of the 8-inch and smaller guns, all of these processes are 

finsller pieces, performed, as stated above, after the gun is completely built up ; but with 
A 1-^1. ^^A g.jncb and higher natures they are carried out befix'e shrinking on the 

jacket, with the exception, of course, of the temporary venting, and 
engraving the royal cypher. We thus avoid having to move about from 
one machine to another during these processes so heavy a mass as would 
otherwise be the case. 

(1.) The cascable is made of the best scrap iron. It is first forged 
into an oblong block, then turned cylindrical, and a bevel thread cut 
on it. The outer end is partially turned, and a hole is drilled for the 
purpose of screwing it into the gun, which hole is subsequently enlarged 
into the loop. 

With guns not having cascable loops the portion containing the hole 
is cut off eventually when the button is completed. 



9-inch and 
npwardf. 



Cascable. 
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This hole is afterwards enlarged into a loop, except in the case of the CHAP. viu. 
35-ton and larger gans, and with R.M.L. howitzers, where the portion _ ^"~' 
containing it is subsequently cut off, and the outer end of the cascable ^^^^^ 
turned into a plain button. 

This operation of screwing in the cascable requires great care, for the Screwing in the 
front of it must bear evenly against the end of the steel barrel, and in cascable. 
order that this may be the case, the end of the tube is smeared with red 
lead and the cascable screwed in tentatively, then unscrewed again, and 
filed down on the prominent parts, which are indicated by the presence 
of the red lead. This is repeated several times, until the equal distribu- 
tion or the lead on the front shows that it bears evenly against the steel 
barrel. 

At this stage, one round of thread is turned off the end of the cascable, Oas escape, 
so that there may be an annular space 'there, which in connexion with 
a channel cut along the cascable and across the thread, will form a 
gas escape, or tell-tale hole, in case the steel barrel should split. 
The channel is about }th inch broad, and extends -^th inch 
below the thread. In all guns made before the 1st September 1869, 
the channel comes out directly under the loop;* but in guns made 
since that date, it will be found at the right side, where it may be more 
easily noticed. The channel ought to be kept clear, and should the 
barrel split, gas would be seen issuing from the hole ; it is therefoi*e 
advisable, in case there should be any suspicion concerning the gun, to 
keep an eye on this hole, and to cease firing should it give warning. 

When at length the cascable fits properly, it is finally screwed in, and 
to prevent its moving, a hole 2^ inches long and } inch in diameter is 
drilled and tapped tHrough the jacket or breech- piece and into the 
cascable in a slanting direction on the left side, and a plug is screwed in 
to prevent any chance of the latter turning round. 

(2.) While the cascable is being prepared. Her Maj esty's monogram is Engraying. 
engraved in front of the vent, the outline being marked on the gun by 
means of a perforated brass plate, rubbed over with charcoal. 

(3.) The gun is next removed to the boring mill, where it is fine Pine and finish 
bored to 6" -9. boring. 

(4.) The chamber is next roughly bored out with the same boring Chambering, 
head as before. 

In all R.M.L. guns, 40-pr. and upwards, and also in the 8-inch and Shoulder on 
6'3-inch howitzers, the end of the bore has a conical chamber to allow ^ tabes, 
of a shoulder (as shown below) being cut on the outside of the steel 
tube, which abutting against the coiled breech-piece helps to distribute 
the longitudinal strain over the latter. 

With the present construction this shoulder is required, because the Why necessary, 
layer of iron next tl^e tube is a coil, it would be necessary, in order 
to retain the same diameter of cascable, to make the interior of the 
whole coil much smaller than is now required, and afterwards to bore 
out a large portion of it for the reception of the steel tube. This would 
cause a considerable waste of labour and material, consequently in these 
guns the cascable screw is made nearly of tho same diameter as the 
exterior of the tube, leaving only a small shoulder about half an inch 
broad. 



* As explained at p. 167, in gnns having forged breech-pieces the g^ escape is not 
cat along the cascable screw, bat through the forged breech-piece, and then at right 
angle underneath the same, so that it opens out below instead of immediately under 
the cascable or at the right side of the Utter. 
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The cotdog of this BhoaMer weakens the steel tube at that part, as 
flliown hj dotted line ^ a b" 




Finish boring. 



Broaching. 
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Ih guns of the original constmctiony viz., 

7-ineh, of 6| tons, Mark I. 

7 n 7 

8 „ 9 

9 „ 12 
12 „ 25 

this shoulder was [not necessary, as thej had forged breech-pieces, 
and the diameter of the cascable screw was made about equal to the 
calibre of the gun (see 7-inch gun, Mark I., Plate VTIl.), thus a£fbrding 
a strong shoulder in the breech-piece against which the end of the A tube 
abuts, therebj reducing the strain on the thread of the cascable screw. 

In the 25-pr. and smaUer natures the bottom of the bore is merely 
rounded off, as such a shoulder is not required, for these guns have no 
cascable screws, the A tube projecting at the breech, end, and the steel 
tube, which is thicker at the chase than breech end, has a large 
shoulder abutting against a recess cut in the jacket and B coil, so as 
to take the longitudinal thrust. 

(5.) The finished boring to 6" '997 is then performed. 

The fine boring and the finished boring are effected with the boring 
head used in the second rough boring. 

(6.) In each boring the cutters wear a little during the operation, so 
that the bore becomes slightly taper towards the breech. This is of no 
consequence in an outer tube, as the exterior of the inner one can be 
turned accordingly, but the bore of the gun must be truly cylindrical^ 
so broaching is employed ; that is boring the barrel by means of a 
cylindro-conoidal head, fitted with four long cutters at right angles to 
one another, and slightly tapering. The outters are edged on the front 
as well as on the side, as the chamber is also finished off at this time^ 
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and for this latter purpose there is also a centre cutter for the end of the 
bore. 

(7.) In order to make the bore absolutely true, lapping must be finally 
resorted to, the bore being at the same time brought up to its correct 
diameter of 7 inches. In this operation no cutter is used, but a 
wooden head, covered with lead and smeared over with emery powder 
and oil, is worked up and down those portions of the bore which are 
indicated by the gauges as imperfect. 

(8.) The gun is now taken to the rifling machine, and the grooves 
cut as described at p. 13, the form of groove depending, of course, on the 
nature of the piece. With Woolwich rifling the grooves commence 
about an inch lower down the bore than the rear stud of projectile 
reaches when home, and they are so arranged that the two grooves 
nearest the vent are at equal distances from the latter. 

The number of the grooves varies. With 7-inch guns and all lower 
natures only three grooves are used, with 8-inch four, 9-inch six, 
10-inch seven, 1 1-inch, 12-inch, 12 * 5-inch nine, and with the experimental 
80-ton gun eleven. 

Their depth varies from O'^* 1 in the smaller pieces to 0''*2 in 10-inch 
guns and upwards, and the width from O'^'G in the 7-pr. to I" '5 in the 
heaviest guns. Exact dimensions are given in Table, p. 212. 

The grooves are the same width for all natures of heavy guns, as 
above mentioned ; they are widened at the muzzle in 10-inch guns 
and upwards, in order to facilitate loadings the loading side being cut 
away to a breadth of 2^", tapering down to the ordinary width at 2" 
from the muzzle. This change was introduced in October 1871. 

According to order dated 15/1/76, in all B.M.L. guns, 10-inch and 
upwards, of future manufacture, and in guns of these natures which 
pass through the Boyal Gun Factories for repair, the splay of the 
loading sides of the grooves will be increased, so as to remove nearly 
the whole of the lands at the muzzle, in order to facilitate the entrance 
of the projectile into the bore. The angle of splay varies slightly for 
each nature of the gun ; that for the 12 '5" gun of 38 ton is shown in 
the diagram below. 



CHAP. VIII. 
Lapping. 



Rifling. 



Number of 
grooyes. 



Depth of 
groove. 

Width of 
grooves. 



Splay of 
grooves. 




As a rule, about two calibres in length is left plain or unrifled for a 
powder chamber. The unrifled part should be as long as possible, for 
grooving tends to weaken the barreL and the seat of the charge should 
be the strongest part of the g^n. No air space, however, must be left 
between the smallest charge used and the base of the projectile. 

(9.) Previous to the 23rd January 1868, rifled M.L. guns were Venting. 

t unvented until after proof, at which they were fired by means of 
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CHAP. YIIL electric wires passed in at the muzzle. Since that date, all gims are 

drilled and tapped before proof.* and fired through a removeable cone 

vent,f which is unscrewed after proof and replaced bj the permanent 
vent ; the object of this is to prevent the proper vent being strained by 
the large proof charge. 
Cone Tent. The cone of this removable vent is about (y''025 smaller than the 

service pattern, but after proof the cone in the gun is broached out to the 
proper size. 

The gun is now ready for examination and proof. 

ExaminatioH and Proof, 

Gntta-perdia ^^ S*™^ "^ minutely examined before proof, and gutta-percha im- 
impreflsioiis pressions are taken of the whole length of the bore in four quarters. The 
taken before bore of all guns of 9-inch calibre and upwards is also accurately gauged 
proof/and bore every three inches. 

S^^^^l^^ The object of testing a gun before issue is to make quite sure that 

2^21^ ^^ i* IS strong enough to bear not only the strain caused by firing the 

^^ 8^^°- ordinary charges, but also any unusual strain which can possibly occur 
caused with service projectiles and charges. 
Pj^^£ For this purpose the smaller natures are proved by firing two rounds 

Light ffons. ^^ H ^^^ highest service charge and the service projectile.^ 
Heavy gnns. With guns above the 9-inch, however, the proof consists of one round, 

with battering charge and two rounds of proof charges which differ for 
each gun, but are always less than \\ the highest service charge. This 
is done because when the powder charge becomes very large, a com- 
paratively small increase of powder gives a considerable increase of 
pressure upon the chamber of the gun. 
Fh)of charges. The proof charges of guns firing Pebble powder or cubical powder, 

t>., 9-inch and upwards, consists of one round with battering charge and 
two with proof charges ; all with service weigh of shot. 
The following are the proof charges for 9-inch guns and upwards, viz. :— 

Proof. Service. 

lbs. Powder, lbs. Powder. 
38-ton gun- - - - 150 P* 130 pa 

35 „ - - - 115 P. HOP. 

25 „ . - - 95 „ 85 „ 

18 ,, - - - 75 „ 70 „ 

12 „ - - - 58 „ 50 „ 

Water test After proof rifled MX. guns are tested by having water force pumped 

Object. "*^ ^® \xf^y the pressure being 120 lbs. on the square inch. This test 

was instituted for guns with wrought iron barrels, having loo^e ends to 

ascertain that the breech was perfectly closed, for which purpose it is still 

used with the converted guns. It is also continued in guns having solid 

ended steel barrels, to make sure that the end has not been split at proof. 

Impfesdons Gutta-percha impressions of the bore are taken after proof, and the 

•^^ PJ2^ . bores of heavy M.L. guns are again gauged. The impressions taken after 

S^STuSkeT^ P"*®^ "^ compared with those taken previously to ascertain that whether 

before. ^^ ^^^t of a serious character has been developed, and whether slight 



Further test 



ones have perceptibly increased. If such should appear to be the cMe, 
the gun is subjected to five more rounds with service charges, and if after 



if necettaiy. that the defect appears unimportant the gun is passed. 



* As to poritaon of vent and nature of bnah, yide pp. 11-13. 
t Except the 7-prs., which are proyed with their sernoe yent. 

-t lU-nr IkCai-lr TIT f^mifit at^} ^K^\ ..»M1 1 :i _...i. . ... 



X 64-pr. Mark lU. (with stwl tabes) wiU be proved with ISlbs. powder and a 90lbB 
projectile^ to coyer a charge of 121b8. which may be exceptionaUy med. 
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The impressions of any such defects, however, are cut off, and the position CHAP. VIII. 
in the gun marked on the back, after which thej are registered and — 7- 
preserved for future reference. ^d'fecte!"* 

In addition to comparing the impressions, the expansion of the bore at 
the seat of the charge is ascertained bj comparing the gaugings before 
and after proof. This expansion seldom exceeds a few thousandths of 
an inch, but it may be greater in guns having coiled barrels. 

Sbould the gun pass proof it is now to be prepared for actual issue by 
fitting with vent, sights, &c. 

It has therefore to undergo the processes undermentioned. 

Processes after Proof and before Issue, Processes after 

(1.) Lappmg. 

(2.) Obtaining preponderance and weight. 

(3.) Lining. 

(4.) Sighting. 

is J) Venting. 

(6.) Marking, and the '* marks " denoting pattern. 

(7.) Fixing on elevating plates and small fittings, sloping sides of 
and completing cascable. 

(8.) Fainting and lacquering, and final inspection. 

All the above processes, except the last, are performed in the same 
workshop (the sighting room), and generally, but not necessarily, in the 
exact order given. 

(1.) Every gun is lapped after proof, for the purpose of removing any Lapping, 
little burs which oiay be thrown up on the edges of the grooves by the 
heavy proof rounds. 

(2.) ^^ Preponderance," means the pressure which the breech portion, Preponderanceb 
when the gun is horizontal, exerts on the elevating arrangement. 

To ascertain its amount, the gun is supported at the trunnions by 
steel bars placed beneath them, and is brought horizontal by means 
of long handspikes in the bore. A Kitchener's weighing machine (like 
that ordinarily used at railways for weighing luggage) is then placed 
under the breech, and a block of wood £ced upon it, touching the gun 
underneath midway between the elevating points. The handspikes 
being then removed from the bore, the pressure on the block is indicated 
on the arm of the machine, and gives the preponderance of the gun. 

In 1867 it was settled that the preponderance of 7-inch guns should 
be 3 cwts., of 8-inch 4 cwts., and of 9-inch 5 cwts. With smaller 
nature it difiers, the amount for each piece is given in Table, p. 212. 

With 9-inch guns and upwards, anything under 3 cwts. preponder- 
ance is to be considered nil as ordered in 1869. 

The actual weight of each gun is taken by means of a strong steelyard Actaal veiglit. 
to the short arm of which the gun is slung by the trunnions. But with 
very heavy guns the finished portions, t.e., the jacket, &c. are weighed 
before they are shrunk together, and the weight so obtained with 
sufficient approximation. 

(3.) The object of lining is to enable the sights and elevating plates Lining and 
to be adjusted. The line of metal is the first line required, and is sighting, 
obtained as in cast iron guns, by (inding the axis of the gun and a line 
in the same vertical plane along the top of the gun, but the process is Line of metal, 
much more accurate. The gun is placed on a horizontal iron table, 
and being levelled across the trunnions and along the bore, is carefully 
scotched up. 

Instead of using a wooden batten to find the axis, a centring block, 
capable of being pressed out so as to fit tightly in the bore, is pushed home 
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CHAP. vnL to the breech end. From the very centre ol this block, a silk thread 
*"^ is extended throogh a plate on the muzzle to an iron upright (plumbed) 
stand, some feet in trcmt of the gun, which is furnished with a plumb 
line, so that it can be adjusted to be truly verticaL The stand is moved 
to the right or left until the thread passes through the centre point on the 
muzzle plate. 

A '^ breech gauge," provided with a vertical slide, having been fixed 
horizontally on tl^ cascable, another silk thread is stretehed from the 
stand to the breech slide so as to pass through a point in the muzzle 
plato in the same vertical plane as the lower thread, and just high 
enough to clear the breech of the gun. This gives the position of the 
line m metal, which is marked for about 1^ inch in length at the extreme 
end of the cylindrical part of the breech. 
Vertical EDd Vertical and horizontal lines are marked on the face of the muzzle 

borisontal line, along slots in the plate, and short horizontal lines are also marked on 

the right side of the muzzle, and on both sides of the breech, by means 
of a scribing block, the moveable arm of which is adjusted to the 
horizontal slot, the block resting on the table. These lines are useful 
for the purpose of adjusting the sights, elevating plates, &c. 

On the nght tmnnion vertical and horizontal lines are also cut, except 
in 25'pr8. and smaller natares. The vertical line <m the right trunnion 
enables the gun to be laid point-blank (or brou^t horizontal) at any 
time without the aid of sights, while the horizmtal line on the right 
tmnnion is for use when firing at angles of depression. 
DriUiog for (4.) The gun is placed under a radial drilling machine. The breech 

nghtfl. gEuge and muzzle plate (the same as used for lining) are then attached, 

and the gun is levelled to the angle at which the tangent sights are to 

be inclined to the left, as the machine driUs vertically. This brings the 

Tangent fighto. right sight higher than the left, and the right tangent sight socket 

nearer the vertical axis than the left. Two silk threads are stretched at 
one side of the gun from the breech gauge to the muzzle plate, and at 
the width of the socket apart. The given distance of the tangent sight 
socket from the line of metal being ascertained (by a gauge), the arm of 
the machine is brought over the spot and the hole drilled completely 
through the breech so as to allow of the water and turnings in the after 
processes to escape.* The drills, &c. work between the threads which 
answer as a check. 

In subsequent borings the drills are not carried through. This 
operation is repeated on the other side. 

The comers of the sight recesses are rounded off ^th inch, to prev^it 
any injury to the thin edge when moving the gun. 
Centre hind The hole for the centre hind sight is drilled in the same way and at 

sights. the same angle, but only of sufficient depth to admit of the sight. 

Socket holesfor For the tmnnion sights the holes are drilled in a similar manner, but 
tmnnion sights, as they are not to be inclined at an angle the gun must be previously 

re-levelled with the trunnions horizontal ; the divtance from the centre 
of the tangent sight holes to the centre of the tmnnion sight holes is 
accurately measured (by a gauge) according to the radius at which the 
gun is to be sighted. 
Fitting sockets. The bearing for the tangent sights in the metal of the gun being long 

and liable to rust, gun metal sockets are fitted in by hand and afterwards 
fixed by side screws. There is also a gun metal socket and clamping 
screw for the centre hind sight. 



* With 85-ton guos and upwards, the vertical hole for the sight is drilled only to a 
depth of abont an inch greater than the length of the tangent bar. From the bottom 
of this hole a channel is bored to the interior^ having a slight slope downwaids. 
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For the drop trunnion sights, vide p. 114, gun metal sockets are fixed CHAP. YIII. 
in the bottom of the hole. These sockets are carefully adjusted by - — 

means of gauges, &c. until a pattern drop sight fits into them accurately. Trun^^ion^ 
This adjustment corrects any slight error due to boring or otherwise ^^. socl^ets. 
of the socket hole, and as the sockets are fixtures in the gun, it is ensured -^^J^*™®'^^' 
that any drop sight will answer with them when they have been so 
adjusted. 

In the howitzers, 16-pr. and smaller guns, the holes for the screw 
trunnion sights or fore sight are bored and threaded. 

(6.) The drilling and tapping of the hole for vent bush has already Venting. 
been completed, as described p. 103, for the temporary vent used at 
proof. All that remains is to rime out the cone to the proper size, and to 
Tent the gun with the service bush. 

Guns below the 9-inch are vented in a similar manner to 6.B. ord- 8-inch and 
nance as far as the operation of venting is concerned, vide p. 1 1, but under, 
with the 9-inch and upwards the bush is screwed in after the cone has gj^^^ ^^^ 
been cut to about the proper length in a lathe. An impression is then upwards, 
taken in the bore and the amount of projection marked on the part of 
the bush in the bore. The bush is screwed out, the bottom of cone 
turned off as far as necessary, and the operation repeated. When finished 
the bush projects in the bore about 0'*075.* 

(6.) In addition to the marks made in lining and the Royal cypher Marking, 
before mentioned, the broad-alTow and actual weight are stamped in 
front of the vent, and the angle of set of tangent scale is also stamped on 
the gun.f 

With 9-inch guns and upwards the letter D is also stamped in front Set of 
of the socket when the latter has been deepened for the lengthened tangent sights. 
centre hind sight (vide p. 113). 

Two parallel lines are cut across the vent field to indicate the unrified 
space. That in front of the vent denotes the end of the rifiing, and that 
in the rear of the vent the end of bore. These lines enable us to mark 
the sponge or rammer staves for the exact distance from the muzzle to 
the end of bore or rifling. 

Lines are also cut on the top of the gun to denote the position of the Centre of 
centre of gravity and the point at which the sling must be placed in g^^^y* 
order to take half the weight, the gun being at the same time slung at Half weight 
the cascable.{ ^®- 

* At present the reventing of these gons is performed as described at p. 238, with 
the tools istaed for the purpose, the part projecting into the bore being cat off by a 
jknife as with 8.B. 

t All guns made, or which have passed through the department after 24/6/75, will 
be foond with this angle marked, bat others are without it. 

t See § 1986, List of Changes, 1st September 1870. 

Oi^y 8-inch gons and upwards are marked with the lines indicating centre of gravity 

snd hiUf weight ; and as some of the following natures have been issued without these 

lines the respectiTe distances are given : — 

Distance of Centre Distance of Hall 
Natons of Gun. of Gravity tram Weight trom 



Miusie. uiiaxle. 

// 



8'' M.L. guns, 9 tons, Mark I. 
„ „ Mark II. 

„ „ Mark III. 

9" M.L. guns, 12 tons, Mark I. 
„ „ Mark n. 

„ „ Mark UL 

„ „ Mark IV. 

„ ItfarkV. 
10'^ M.L. guns, 18 tons, Mark I. 

„ MarkIL 
40153. 



86-45 


• 


. 


36-4 


87-85 


- 


. 


89-2 


87-75 


« 


. 


390 


90-55 


. 


. 


84-1 


90-5 


. 


m 


34-0 


90-9 


. 


. 


34-8 


90-55 


. 


• 


34-1 


90-585 


. 


. 


34-17 


109-75 


. 


* 


49-5 


109-55 


- 


- 


48-35 
H 
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Heel scales. 



Screw holes 
for fittings. 

Qnn metal 
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Tating racks. 



Shaping the 
cascable. 



Preparing for 
derricks. 

Painting and 
lacquering. 




The material of the inner barrel (for example firth's 8te£l) is 
stamped on the face of the muzzle, as is also the number of the barrel 
as entered in the registry of manufacture. 

On the left trunnion are* — ^the initials R.G.F., 
or otherwise of the factory where the piece was 
made, the register number of the gun, the numeral 
signifying its pattern, and the year of proof. 
The register number is that by which the gun is 
registered in the department records ; it indicates 
also the number of Uiat nature manufactured. 

64-prs. to fire 101b. charges as well as 7-inch and 
upwards (except the LJS. 7-inch of 7 tons), have 
a heel scale on the cascable for use with the Wood scale for S.S., as 
described at p. 120. This scale is marked by means of a template, and 
then cut by hand. 

(7.) Screw holes have to be bored for the screws which secure the 
different fittings to the gun, index plates, guide plates, &c., according to 
the nature of the piece. 

The positions for such are carefully obtained, by means of accurate 
gauges, from the lines already marked on the gun. 

The position of the gun metal plates for the elcTating racks being 
measured, and the holes drilled and tapped by hand, the plates are 
firmly attached to the gun by means of a screw at each comer. They 
are also marked with the number of gun to which they have been 
adjusted* 

Until November 1871 many guns, 7-inch to 9-inch, were furnished 
with two studs screwed into the fiice of the muzzle, for supporting the 
shot bearer during the process of loading. At the above date, however, 
they were abolished, as they were found to be unneoessanr and even 
sometimes in the way in loading ; such guns are provided with preserving 
screws for these holes. 

All heavy L.S. guns are drilled and tapped for the guide plate and 
friction-tube pin, the holes being filled by preserving screws : thus these 
guns can be made available for sea service should occasion require. 

The preserving screws in the friction tube pin holes also answer 
the purpose of indicating the position of the vent by the touch, during 
night firing. 

To bring the cascable to the approved shape, its sides are sloped 
towards the rear, except when it ends with a button. 

To prevent the handspikes slipping when working the gun, the breech 
was formerly scored underneath at each side. This is no longer 
required, as heavy guns are now elevated by means of elevating racks. 

9-inch guns and upwards must also be prepared for index plates and 
muzzle derricks. 

d8-ton L.S. guns are also prepared for the trunnion studs, described 
at p. 130. 

(8.) The exterior of the gun being well cleaned, receives one coat of 
Fulford's magnetic paint, and the bore is lacquered. This only applies 
to 25-pr. guns and upwards ; 16-pr. and smaller natures are browned 
(vide p. 235) and the bore lefl unlacquered. 

The gun having been inspected, and found in exact accordance with 
the sealed pattern, is now ready to be issued for service ; and when it 
has been provided with the fittings described in the next Chapter it 
is issued by the RG.F. to the Commissary General of Ordnance, 
Woolwich, with sights, Ac, complete. 

* Except irith 7-pts., where these are found on the right trunnion. 



id 
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CHAPTER IX CHAP. DC. 



SIGHTS, FITTINGS, AND STORES OF R.M.L. 

ORDNANCE. 



Stgliti. — Six naed with 64-pr. and upwardB. — Four with smaller natures, except 
9-prfl. and 7-pr8., which have only two. — Bpeelal BUfhtm, — Other means used for 
obtaining elevation and direction. —TuiffeBt Bightrnm — ^Varioos natures.— Di£fer- 
ence between L.S. and S.S. — Centre hind sights.— 'New pattern for 9-inch guns 
and upwards. — ^Trunnion sights and centre fore sights. — ^Drop pattern. — Screw. — 
Turret sights. — ^Moncrieff sights of two descriptions. — Chase sights, when used. — 
Telescopic sights.— Wood scales. — Index plates and readers. — Clinometer. — ^Quad- 
rant — Experimental hanging scales. 

nttliigs and Small Stores.— Bearers for shot. — Brackets. — Clamps. — ^Derricks. 
— Guide plates. — ^Hvot pieces and elevating plates. — Prickers. — Trunnion studs.— 
Wrenches. — Table showing different marks or patterns of tangent and fore sights 
for — Heavy guns, Medium, Siege, Field, and Boat or Mountain guns. — Table of 
wood scales. — ^Table of fittings and small stores. 



Sights.* 

64-pr. guns and upwards have six sights, i.e.f two tangent sights or Sights. 
aide sights^ one centre hind sight, and three fore or trunnion sights, ^^-pr. upwards. 
The trunnion sight used in conjunction with the centre hind sight is 
usuaUj termed the ''centre fore sight." 

The 40-pr.y 25-pr., and 16-pr. hare two side or tangent sights and 40-pr. under. 
two trunnion sights; while the ^prs. and 7-prs. are central sighted 
only, haying one hind sight and a small screw foresight on the muzzle. 

All the fore sights are of the drop pattern (p. 114), except in the case Fore sights.* 
of the 16, 9, and 7 prs., with which screw fore sights of different 
patterns are used. 

With the rifled 8-inch and 6*d-inch howitzer exceptional sights are Exceptional 
employed. sights. 

Special Sights. 

Besides the ordinary sights named above, we shall find that with Special sights. 
certain guns special sights are used at times-f These are :— • 

* By order dated W.O. 21/13/76, any sight passing throueh the Department and 
altered but not brought up to the latest sealed pattern, are to naye the numeral of the 
mark to which they are assimilated stamped after the numeral of their original 
mark, thus, I. (IV.). 

f Betides the special sights mentioned, it is not unlikely that telescopic sights may 
be fnnushed before long, for certain purposes. 

H 2 
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CHAP. IX. 



(1.) Turret sights. 

(2.) Moncrieff,9 

(3.) Chase „ 

(4.) Telescopic (experimental) sights. 



t 



In addition to sights which can be used both for laying and giving 
elevation to a gun, the following arrangements are sometimes emplojed 
for giving elevation only, viz. : — 

'5.) Wood scales. 

^6.) Index plates and readers. 

(7.) Clinometers or quadrants. 

Again, guns are sometimes laid as to line of fire alone by the 
following • : — 

(8.) Hanging scales for howitzers and siege guns. 
(9.) Graduated arcs on racers used in conjunction 
with the index plates. 



Hind sighti. 



JUnd Sights. 

All hind sights, whether side or centre, must be inclined at a certain 
angle, as explained in Chapter II., or else have some other arrangement 
by which to make up for permanent deflection, as in the 8-inch howitzer, 
where a long deflection leaf is employed ; but the fore sights are always 
put in vertically. 

We have already seen (p. 106) how guns are prepared for these 
sights, and how the sockets, &c. are fitted ; we can now, therefore, go on 
to the description of the sights themselves and to the details of the 
different patterns in the service. 



Tangent 

sight. 

Slow motion 
screw. 



Depth of 
notch. 



Oradoations. 



Ordinary Service Sights, 

(a.) Tangent Sights. 

The tangent or side sights for heavy guns consist of a rectangular steel 
bar round^ off on two sides and having a gun metal head, in which 
slides a gun metal leaf. 

Excepting L.S. sights made before 1871, which have a slow motion 
screw for giving minutes of elevation, as with smaller pieces,f these 
sights have a plain head. 

For S.S. sights the slow motion screw has never been employed. 

The notch in the deflection leaf through which the sight is taken is 
now (y''l5 deep ; it was formerly 0^' * 06, the depth of notch still used for 
siege and field guns. 

The diagram below represents the description of tangent sight now 
employed with heavy guns and also 64-pr. guns, except 64-pr. siege 
guns, which have L.S. slow motion screw, Ac 

The graduations of the several faces differ in the several guns and 
also in the different marks or patterns, as shown in pp. 135-143, and 
explained in notes to the same. 



* The Collimator described in Manual of Artillery Exercises, p. 90, is practically 
obsolete. 

f With the d8-ton gun sights, however, both the shallow notch and slow motion 
screw are reintroduced. 
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' SuDisa-uur Takobnt Siobt (lo-tach RU.L. gun). S«&le !. ■ CHAP. IX. 

Face next breech. Side elcTatiua. Face next muiile. Sid« eleratioii. ~~ 





i 



For 64-pr. gDiis with steel tubes, and Binaller guns down to the 9-pr. 64-pr. and 
(i.e., all siege And field gune having side sights), the tangent eighta under, 
consist of a aimirar eteel bar with gun-metal head and sliding leaf ; but 
ia these a slow motion screw is always used, and the notob in the leaf is 
only 0"'06 deep as already mentioned. 

The hind sights of 9-pr. guns consist of a bar of steel, which for L.S '-[". goat, 
has R cross-head of sleel and a sliding gun metal leaf, and for S.S. ia quite 
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CHAP. IX. plain, without any cross head or leaf for deflection. As these sis^hts are 

graduated for the long radius — ^from breech to muzzle — they have no 

slow motion screw for giving minutes of elevation, the sights themselves 
being graduated for every 3 minutes. 
7-pr. gmui. The hind sights for the 7-pr. are similar to those of the 9*pr. S.S. 

Long and short In both 9-pr. and 7-pr. two tangent sights are provided, one long and 



sights. 



8-iu. howitser 
sight 



one short. The long sights are tempered steel, and have to be employed 
instead of the short sights for certain elevations. If always in the gun, 
they would, from their length, be very liable to damage. 

The short sight is made of a length about equal to the thickness of 
the gun at the breech. 

The different marks or patterns of the tangent sights for siege and 
field guns are given at pp. 142, 143. 

The 8-inch howitzer has one tangent sight placed vertically in the 
piece, and provided with a long steel cross-head and deflection leaf. It 

8-INCH B.M.L. HowiTZBK 46 CWT. i Size. 
SiOBT, Takoxnt. Sight, Muzzle. 





Sight, Fore. 



r^-J^:^ 




is used for short ranges in conjunction with a short screw sight on the 
trunnion ring, and for elevation over 3° with a sight secnred by screws 
near the muzzle, as shown above. 
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When nnder cover so that the mark to be hit cannot be seen, the CHAP, IX. 
howitzer wonld be laid as to elevation by the quadrant or clinometer ~~ 

(vide p. 122), and as to direction by the hanging scales described at 
pp. 123, 124. 



CetUre Hind Sights." 

A centre bind sight consists of a bexa^nal bar of gun inetal,t Centre bind 
vhicb has a plun head in all the older patterns, and also in the moet sighti. 
recent for 8-inch gmis and downwards ; but S-inch guns and upwards B-inch gam 
will for the future be provided with lengthened centre bind sights, as and npwirda, 
bdow. These lengthened sights are not only longer but have also a '*''f?'^*^ 
gnn metal head, with a sliding leaf for giving deflection. Biriua 



f^This alteration (introduced in 1874) was adopted for those heavier 
pieces of ordnance, 9-inch and above,} which at 2,000 yards and over 
would be formidable against iron clads. 

Tbese new sights will not be supplied immediately to all gnns, bnt Decpedng 
the latter will be prepared for them by deepening tbe hole for hind sight, bole*, Imw 
Vide p. 250, Appendix fbr this operation, for list of toob naed, and oenbaUiid 
for instmctions for deepening the sockets at out stations. "^^ 



* Although the buigeat sights emplajred with 9-pr. and T-pr. kdds *re central, yet 
tlui t«nn above ii not applitS to them, bat odIt to the centn Und ligbt uwd widi 
tbe S4.pr. gnni tod upwardi, which have three hind lighla. 

t WiA IS'' of 8S Ions and 13"-fi ofSB tons the oentre hind sight i« predselyAe 
eame aa the ude tangent tight. 

t When these gam are nonnted bebind tioD shields it is not alwajs |K)iiible to use 
inde sights. 
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Trunnion Siffht* and Centre Fore Sight. 

Wiih 64'pr. gnna and apwards three fore sights ttre secured in the 
tmnnioD ring. They are all of the eune dcBcriptJon, bat the two nsed 
vitii the Bide tangent sights are nenallj termed "trunnion eights," and 
that employed in conjunction with the centre hind sight is called a 
" centre fore eight."* 

The 40-pr. and 25-pr, al» have two trunnion ughts of the eune 
description. 

This fore sight is termed a " drop sight," as it ean readilj be dropped 
into the socket and as easily removed. Similar sights are nsed with the 
R.BX, guDB 20-pr. and npwards (vide p. 59). The sight consists of a 
pillar and collar of gun metal, a small steel leaf, and a screw for fixing 
the leaf. 
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There is a socket of guu metal, into which the sight is secured by CHAP. IX. 

means of a double bayonet joint. This socket is permanently fixed in L 

the gun, as explained at p. lOT, and adjusted by means of a gauge sight. Sockets. 

To remove the sight the collar must be raised, and then the pillar rp^ remove a 
moved round a quarter of a circle. drop sight 

As the plane surfaces of the socket and sight can be very accurately 
fitted, these sights are made iaterchangeable with the sight leaves 
already prepared. This is not the case, as we shall see, with screw 
fore sights. 

Screw Fore Sights. 

These are always of steel, and consist of a pillar of steel threaded gerew siirhtB. 
towards the lower end, and furnished with a steel sight-leaf secured to Component 
the top of the pillar by means of a small screw. parts. 






As it is difficult to end a screw thread very accurately, these sights y^y^j ^^aie 
must be carefully adjusted in each case, and spare sights are issued screw tmnnion 
with rough leaves. sights arc 

The 16-pr. has two trunnion sights of this sort ; the 8-inch howitzer i^aed. 
one on the trunnion ring and one on the muzzle ; the 9-pr. and 7-pr. one i6-pr. 
on the muzzle. 

For the 9-pr. L.S. this sight is very small, and is screwed into a recess 9.p|i, Xi.S. 
cut in a projection on the muzzle.* 

- In the S.S. 9-pr. of 8 cwts. and the 7-pr. (Mark IV.), vide pp. 99, 100, 9.pr. S.S. 
the sight is not protected in this way, but is longer, screwing into a 7-pr. 
small patch on the muzzle. 

With the 9-pr. 6 cwt. S.S., however, the sight is slightly difierent, 
and is secured to the muzzle of the gun by three screws (vide p. 100), as 
is the muzzle sight of 8-inch howitzers. 

For adjustment of the rough leaves of screw sights, vide p. 228. 

Special Sights ob Means of adjustino the Elevation. 

1. Turret Sights. 

Guns in moveable turrets are mounted upon carriages moving on fixed 
slides, so that direction must'be given to them by traversing the turret 
itself, which is furnished with means of obtaining the correct line of 
sight. 

Each turret has a number of '< man-holes," centre, intermediate, and 
slide or ** wing," through any one of which the captain of the turret can 
raise his head to look along the sights and lay the turret. 

For each man-hole a fore sight and hind sight f are so adjusted that a 

* So as to protect the sight from damage when the gun is being mounted. 

f The hind sight is a rectangular bar of steel with a gun metal head and sliding 
leaf. On one side is a ratchet in which gears a small pinion worked by a hand wheel. 
The fore sight is of the ordinary drop pattern. 
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GOAF. EC Teitical plane through any pair of sigfats will be parallel to a rertical 

'~'^, plane pfufwng throogfa the axis of the gun and slide. When the hind 

As^^nghtB BJigiit ig at zero and the ship on an even keel, the plane passing the notch 

mMca man- ^^]^ |^^ ^i^^ ^^ ^y^^ ^^ ^f ^^ f^^g nght is a horizontal plane. The 

sights are also of sufficient height to allow of the line of sight clearing 
the e^e of the turret when the hind sight is at its maxim nm height. A 
second set of sights is provided for considerable angles of heeL 

To obviate the necessity of the captun of the turret exposing himaBlf 
to the enemy's fire while laying the turret, a reflecting arrangement has 
been fitted to the wing man-holes of some turret ships, so that he can 
direct the traversing and obtain the proper line of sight while under 
cover. This arrangement conasts of two mirrors, one fixed inside the 
turret, the other while in use is secured upon the outside, and in rear of 
the man-hole. This latter mirror works on a hinge^ and is rea^y 
adjusted to any required angle by a lever or hand wheel in the turret 
acting on a system of bell-crank levers. When not in use the mirror 
can be brought inside the turret and slid along the roof, where it is 
secured so as not to be in the way nor liable to damage. 

The line of sight is reflected from the outer mirror upon that fixed 
in the turret, whence the captain of the turret may safely lay upon the 
object. 

For giving the necessary elevation or depression to turret guns a wood 
scale is in all cases used. 

Two corrections in elevation are at times required :— Ist, to make up 
for the ship's heel, and 2nd, to make up for the gun being raised bodily 
from one step to another when mounted on muzzle pivoting carriages 
(vide Treatise B.C.D., 1874, p. 119). ll 

The first correction is thus made : — ^The captain of the turret observes 
how many degrees above or below zero are given by the hind turret 
sight when laying on the object ; this number of degrees is added to or 
teken from the proper elevation given by the wood scale as follows :— 
The position of the damp on the wood scale is not altered, bat ^e 
pointer on the damp is applied to the given number of degrees above or 
below zero on the heel scale marked on the cascable. 

The second correction is made by means of a ample arrangement in 
the wood scale,* so that the latter can be shortened or lengthened to 
correspond to the height through which the gun is lowered or lifted 
when placed on the several steps. 

2. Manerieff Sighi8. 

special 



are employed with guns mounted upon Moncrieff carriages. 

7.|]ieh gim (!•) That used with 7-inch guns mounted on Moncrieff carriageG^ 

esmiffe, Mark I., consists of a skdeton gun metal bracket secured by screws to 

J^^ the trunnion ring ; the siffht-notch is a small Y-shaped pin of metal 

2^^^ sliding up or down in the skdeton fore sight frame, and clamped by a 
^ thumbscrew, and the graduation is in yards. To elevate the gun the V 

must be, of course, lowered. 

The hind sight is a mirror in a gun metal bracket screwed to the top 
of the gun, near the breech end, as shown in Fig. below :*- 



^ A gon metal tube with a button at the lower end slides in and out of a socket in 
the Boale, the buttonrestiog on a small plate secured to the bottom plate of the caniage. 
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Wrought iron 1E.L. Otuu^ 7-iiicli 7 tons, B. 

Sketch, showing poddon of Moncrieff Sights. 

Scale ,^. 




The woodcut shows the service position of the sights when finally 
adjusted on this particular gun with carriage, Mark I. 

The mirror has cross lines upon it, and in order to lay the gun on an 
object, the Y is clamped at the proper elevation and the gun traversed 
until the object itself and the bottom of the V are reflected together on 
the intersection of these cross lines. 

(2.) That employed with 7-inch R.M.L. guns of 7 tons, mounted on 7-inch or||-pr. 
carriages, Mark IL, and for ^-pr. suns on carriages, Mark I., consist of gon carriage, 
two mirrors are used without a fore sight. One of these mirrors is ^^'^ H* 
secured to the end of the right trunnion of the gun by a circular bracket, 
and the other is fastened to a sliding bracket or frame which can be 
moved along a gun metal are screwed upon the lower part of the 
elevator, and which is graduated in degrees. 

To lay the gun by these sights it is necessary that the object aimed at 
and the intersection of the cross lines upon the upper mirror should cor- 
respond with the intersection of the lines upon the lower mirror, the 
latter being clamped on the bar at the proper angle of elevation. 

To fix the sights on the 7-inch gun, carriage Mark L, first take out To fix the 
the preserving screws and thoroughly clean the fitting surfaces of both sights, Mark L 
gun and sight brackets ; then screw on sights (using the thick screws carriage. 

7-4ncli 1E»]4« QfOJif mcraiited on Moncrieff Carriage (Mark XX.)« 

Sketch showing position of Reflecting Sights. 
Scale ^ in. B 1 foot. 
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CHAP. IX. for the reflector), taking care that the screws are sent firmlj home, 

otherwise the shock of firing will loosen the sights, destroy the adjost- 

ment, and perhaps hreak the glass. 

When the sight brackets are firmly fixed, lay the gun accurately by 
the tangent sights (at zero) on a fixed object sufficiently far off to render 
the lateral distance between the two systems of sighting inappreciable ; 
then observe whether the intersection of the cross lines (t.e., the centre 
of the top of the T) upon the reflector is in line with the zero of the fore 
sight and the object, also whether the vertical line (the upright of the 
T) on the glass coincides with the centre line of the fore sight, indicated 
by the extremities of the longer line. If both these conditions are ful- 
filled, the sight is in adjustment ; if not, the glass must be shifted. 

To move the glass, unscrew the metal strips round the face of the 
frame, and take out the narrow irame cushions of india-rubber or other 
elastic material, and also the wood packing, leaving the glass in the 
frame ; then adjust the glass by paring down the old pieces of wood, 
and wedgins up with fresh ones, as may be required ; when correctly 
and firmly fixed, replace the cushions, and screw in the metal strips 
again ; the sight will then be ready for use. 

There are four fine lines on the edges of the mirror, and four on the 

frame ; the relative positions of these should be accurately noted after 

the final adjustment of the sight, so that any shifting may be readily 

detected. 

Mark II. The same course should be pursued with carriages Mark II. as to 

carriage. cleaning the fitting surfaces, &c., and fixing the sights to the gun and 

elevator, as in the case of Mark I., already described. 

Bun the elevator up to its firing position, set the lower sight at zero 
on the curved bar and clamp it. After this lay the gun by the ordinary 
tangent sights, also at zero, ypon a distinct object, and observe whether 
the object itself and the intorsection of the cross lines on the top mirror 
coincide with the intersection of the similar lines upon the lower one, 
also whether the vertical and horizontal lines on the one mirror strictly 
coincide with those on the other. If these conditions are fulfilled the 
sights are in adjustment, if not, the glasses must be shifted as described 
in instructions given for ^ghts with Mark I. carriage. 



Chase sight. 



Fore sight. 
Hind sight. 



3. Chase Sights, 

When guns of 25 tons and upwards are mounted behind shields 
originally intended for 10-inch or 9-inch guns, it is found that the ports 
foul the ordinary sights when the guns are traversed.* 

Various modes of getting over this difficulty have been proposed by 
placing sights on the chase of the piece, and in June 1874 it was 
approved of that for such guns a mode of sighting should be adopted 
which had been brought forward by Colonel Inglis, R.E. 

The system embraces a fore sight and a tangent sight with reflector. 
Both are fixed on the chase of the gun at a distance apart of 30 inches, 
and a set being furnished for each side of the gun. 

The fore sight is an ordinary drop sight, fitting into a gun-metol 
socket let into the chase. 

The hind sight consists of a rectangular steel bar, graduated in degrees 
on its rear face, and fitting into a socket in the chase. Upon this bar 
slides up and down a cross-piece of steel, the direction of which is 
parallel to the axis of the gun ; upon the muzzle end of this cross-piece 
is a vertical sight-leaf with a noteh for use as a back sight, the leaf being 



♦ i.e. For guns mounted on « small port" carriages. 
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capable of sliding laterally to give deflection up to SCX' R. or L. ; it can CHAP. IX, 
be clamped as usual by a set screw. """" 

Between tliis leaf and the tangent bar there is a vertical axle on the 
cross-piece (the axis of which is in line with the sights), and upon this 
axle a mirror is fixed which can revolve freely in a horizontal plane and 
partially in the vertical plane also. The cross-piece carrying the back 
sight leaf and mirror can be clamped at any required elevation on the 
tangent sight bar by means of a powerful set screw. 

To use this sight the man laying the piece stands in front of the 
trunnions with his back to the port, and having clamped the cross-bar at 
the necessary elevation, lays the gun by traversing until the object, the 
notch on back sight, and point of fore sight are reflected together upon 
the mirror, which he can adjust to suit his own position, or else the 
mirror can be clamped at an angle of 45°, when the person laying will 
liave to shift position. 



Chase Sight fob Hbavt Guns. 




4. Telescopic Sights (experimental). 

As the range of guns became greater, and the accuracy of their fire 
increased, attempts were naturidly made to aid the eye by artificial 
means when laying upon distant objects, and we find that so long ago 
as 1857 a telescopic sight was proposed by Captain (now Colonel) 
Younghusband, R.A., which was tried at Shoeburyness. 
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CHAP. DL 



Siaee ihrni date, ahlifwigh the mlject has been freqaently mooted, no 
new sight of this deacriptioii hu been definitdj brought fiorward for 
enplojiiieBt in the flenrice mtil of kte jean. 

Alterations in Colood Toon^nafannd's tclewrofiic sight above men- 
tioned were designed in the R.G.F^ and this si^t has been need with 
the e xp e rim ental 80-ton gm, and with the I2»pr. field gims. 

li consists of a telescope with croes wires, moonted upon a qnadrsat, 
the supports of which bare concave feet on the under side ; these 
feet fit upon a roonded bar secured to the side of the gon, in a position 
parallel to the axis af die piece. The sight is famished with a small 
crosB lerel at right angles to the tdescope, and can bj this means be 
properlj adjusted, so that the line of sight shid] always be paraDel to the 
axis of the piece, whether the trunnions are lerel or otherwise. When 
this adjustment is made the sight is fixed to the bar bj a danaip, and 
the piece laid bj means of the telescope. 

In 1875, also, Lieut, (now Captain) Scott, ILR, proposed a ** pendulous 
telescopic si^t," which was veiy similar in construction to that of the 
ordinary theodolite. The sight was fitted bdow with knife edges fitting 
into slots in a gun metal bracket secured to the side of the gun at the 
breech end ; this sight was tested at Shoeburjmess in 1875, and also in 
February and March 1876, and gave fair results, but proved delicate 
and diflicult to read. 



Woodseale. 



JkOJVmmtBU 



K 1477-8. 



5. fFood Scales. 

For naval service a wood scale is used in connexion with the ship's 
pendulum or director, for giving elevation or d^ression when the object 
aimed at cannot be seen from the gun. The scale is square in section, 
and is graduated for degrees and yards, both for full and battering 
cbaiges. 

When it arrives on board, it is cut so that when placed upright on the 
naval slide, the zero of the scale corresponds to the sero of the gradua- 
tions (34^ elevation or depression), on the rear feoe of the cascable, the 
gun being parallel to the deck. It is provided vrith a moveable slide, 
fitted with a pointer and clamping screw ; this can be set at the required 
elevation or depression, and must be made to coincide with the d^ree 
on the cascable which corresponds with the heel of the ship, in order to 
give the necessary elevation to the gun.* 

Those used with heavy guns mounted on muzzle pivoting carriages 
have also an arrangement by which they can be lengthened or shortened 
(vide p. 116). 

The gradoations on this scale are computed with a radius equal 
to distance between the rear face of cascable and the axis of the 
trunnions. 

When the radius b above 40 inches the graduations on the tansent 
scales are calculated for each degree, and therefore increase in length for 
the higher elevations. Under 40 inches radius the scale is calculated 
for the highest elevation and divided into degrees of equal length. 



♦ The varioiM marks, &c of Aese scales are given in Table at pp. 150 151. 
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6. Index Platei and Reader. 



For 9-inch 

guns uid 
upwards. 



In order to fadlitate the elevftting of ^mch guos dqiI apwards 
monnted oa casemate platfonnB, a gun-metal arc termed an " index plate " 
is eecnred to each aide of the gnn near the breech end by two screws. 
These arcs are graduted for 10° elevation down to 6° depresdon, and 
a gnn-metal pointer termed "reader for index plate " is secured to the 
carriage, eo that the number working the handle of the elerating ^ear 
can see when the required elevation is given. There are two patterns, 
Marks Land II. See table, p. 153. 

10-urcB B.MX. Gdh, 18 Tom. Isdex Fute and Beai>iik. 
l&iie. 




7. Clinometer.* 

Thb iostmment, which was introduced into the service in 1867, can 
be used for giving the angle of elevation. It is issued as part of the 
equipment for field guns. 

It coneists of a 12-inch boxwood rule, with a quadnmt marked on the 
joint and a spirit level set in one edge. 

A few useful scales and memoranda are marked on the faces. 

8. Quadranl.* 

A quadrant of the description shown on next page was also introduced 
for the some purpose in 1867. This pattern was introduced to replace an 
older one vbich had previously been employed for these pieces of 
ordnance. 



' Tbe«e itor«a are D' 



n the R.Q.F., hut obtiined by contract. 
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For the rifled howitzer lately adopted a new and improved form of CHAP. IX. 
qnadmnt will (probably) be employed, with a spirit level showing, in -^— 

addition, whether the trunnions are horizontal or otherwise. 
Kbw Quio&UTT roR LAimro Howitebbs. 




dg 



^ Tiaa mstroment will be applied to steps cnt on the surface of the 
piece. 

9. Hanging Scalet {Experimental).* 
This is a special arrangement employed for laying si^e pieces when lAyiag am- 
^ u ratiu nr uege 

ordnuiee. 
§ 8070. 




' Although still eiperimentst, bchIc? of thU descriptioi 
■ne modificntinas. 
401 9S. 



e to be adopted irith 
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Hanging 
Bcales. 



Front frame. 

Suspending 
rodf. 



Distance piece. 



Scale bars. 



How the scales 
are prepared 
for use. 



Hear frame. 



Deflection 
scale. 

How to use 
the scales. 



under cover, so that the object to be aimed at cannot be seen. The 
elevation in such case is given bj means of (a clinometer or) qnadrant, 
as before explained. 

The scales consist of two frames, one hanging from the axletree d 
the gun, and a second parallel to the former hanging from the trail, the 
frames being at right angles to the axis of the gun and swinging freely 
on the supporting hooks and ejebolts, so that they always assume a 
vertical position when in use. • 

When the piece is in action and the frames hanging down, the distance 
between their lower edges varies with the nature of carriage measured 
in the vertical plane passing through the axis of the gun. 

For the front frame twoejebolts are screwed into the underside of the 
axletree at equal distances from the centre. Two suspending rods d 
iron are hung by hooks on their upper ends from these eyebolts. Each 
rod slides in a gun metal socket, and has a scale of j^hree inches at it> 
lower end, and a set screw, by means of which the rod can be clamped 
to length required. 

A " distance piece " is secured to the rods above the caps, completing 
a rigid frame, the upper portion of which is the axletree itself, the side? 
being the two suspension bars and the lower side the ^' distance bar." 

The frame swings freely on its upper side in a vertical plane, the 
bearing surfaces of the suspension bar hooks and the eyebolts in the 
axletree being knife-edged. 

The front " scale bar " fits through the lateral slots in the caps, and 
is therefore parallel to the distance bar. It is capable of lateral move- 
ment in the frame to the right or left, and can be clamped by a thumb- 
screw in each cap. 

The scale bars are rectangular and of gun metal. They are graduated 
in degrees from 0° to 10°, each of which is subdivided into smfdler parts 
corresponding to 10 minutes. The scales are enamelled and hxed to 
the bars by means of screws. 

When required for use the hooked end of the suspension bars are 
inserted into the eyebolts under the axletree, and adjusted so that the 
scale bar when passed into the caps may nearly touch the platform with 
its lower edge. 

The lower ends of the suspension bars are thus connected by the 
distance bar, and the scale bar placed in the caps. 

For the rear frame two eyebolts are screwed into the side of the 
trail, to which the frame is suspended. 

This rear frame consists of the same parts as the front frame, but th^ 
suspension bars are of course shorter. 

The scale bar is rather longer than that of the front frame, and in 
addition to being graduated like the latter has a scale on the rear face 
for giving deflection up to 4°. 

In order to use the scales, obtain the line of fire in direction (by 
pointing rods or otherwise), and mark its prolongation along the length 
of the platform. The division on the first scale cut by this line i^- 
noted, and the piece traversed until the same line cuts a division on the 
rear scale equal to that on the front. 

Deflection is given by pushing the rear scale to the left, the number 
of degrees being given by the graduation on the right end of the rear face. 



§ 1320. 



Fittings and Small Stores. 
Wc now come to the other fittings and stores for R.M.L. gun^s besidei^ 
their sights. Theso are all shown in Table p. 152, in alphabetical order. 
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Bearers f shot or shell. 

These are for use with the L.S. 9-iQch, 7-inch, and 80-pr. guns, and 
the 8-inch howitzer. 

Shot Beabebs, L.S. 9-iiich B.B1L. Gun. 



CHAP. IX. 




7-incli R.M.L. Gun. 




The hooks on the shot bearers shown in the cut have been removed. § 2207. 
The handles of the 9-inch are now made of iron tubing. 

Studs to support the shot bearer were formerly screwed into the 
muzzle of heavy guns before issue, vide p. 108. 

Bolt iroti, elevating eye complete. 

For 2oj 16, and 9-pr. guns, and consists of a bolt, washer, and keep 
pin, and are interchangeable, except the 9-pr. 6 cwt. bolt, which is 
shorter than the others. 

1 2 
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CHAP. IX. Brackets^ metal. 

i% I75r"2066 Attach the trunnion and centre fore sight sockets to the converted 
^0. ' ' <^^^ ^^ gans. See p. 164. 

ClampSf metal^for wood scales. 

Are used with B.M.L. heavy guns for S.S. and slides on the wood 
scale. It has a pointer and is used to give elevation or depression in 
connexion with the heel scale on the cascable. See p. 120. 

Clamps^ moveable for Tangent Sights. 

Are of gun metal and clamp the side sights at the required elevation, 
see p. 59. They are used with 26-pr. R.M.L. guns and upwards.* 

Ordnahck Wrought Ikon B.M.L. 12* 5-Inch 88 Tons. 

Muzzle Dbbsick. Scale 1 ineha 1 foot. 

I 



H 1144-1857. 




* These clamps are only interchangeable for certain natures of guns, viz. : 

1 is 2*25 inches in height for 1" B.L., 82 cwt. ; lOOpr. S.B. 9" of 12 tons, 

1 \" and 12'' of 25 tons R.M.L. 

2 is 1*625 inches in height for 64-pr. 64 and 71 cwts. B.M.L., *°^ |?-pis- 



68 
8 is 1 -425 „ for all other R.M.L. guns except, — 

4, the 40-pr., and 25-pr. R.M.L., for which the clamps are !"• 125 high. 

5, 8-inch and 6* 8-inch howitzers. 
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Derricit. 

This fitting is now provided* for 9-inch L^. gune &nd upwarda, for 
the purpose of raising the projectile to the muzzle of the piece. 

It is made of bronze, and con^sts of a band (A) and derrick (B), as 
shown by the drawing below. The band is fixed round the chaae aS 
the gan at a distance of &om seven to twelve inches from the muzzle, 
according to the nature of gun, and the derrick is secured to it hy two 




screw bolts, The derrick has a " bridge piece " (6) which rests on the 
top of the chase, supporting the fore part of the derrick, which projecte 
over the muzzle the amount required for convenience of loading. To 
the loop (e) would be hooked the single block of the small tackle by 
means of which the projectile is nused. 

The band when adjusted in the proper position is secured to the gun 
by four screws. Instructions for adjusting and securing these deinck 
Mnds are given at p. 261, Appendix II. 

Guard, metal, vent. 

For S.S. 10-inch guns when mounted on gun boats of the " Blazer " 
class, to prevent injury to the men from the flash of the vent when the 
gun is fired. 

These are issued to the navy and are fitted by their artificers to the 
guns. 
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Guide plate*. 

Guide plates ue of steel, and one is Mrewed in at the right rear of the 
vent to guide the laoj-ard — whidi passes through it — direct on the quill 
friction tube. It has a croee-head on the top, to which a loop on th« 
lanjard can be attached when the gun i» loaded, and so prevent the gun 
being fired accidentallf. The navj alone use it, as thej fire their gun:- 
from the rear inunediatelj' the object is in tine, and this guide plale 
enables the gunner to have a steady and direct pnll oa the lanjanl 
while looking orer the eights. 

Scale i 



( 1439. 
SlUl. 



S14SS. 



Patek, pretervmgf muzzle tight. 
This covers the screw holes for the muttle sight of the 9-pr. 6-cwt. S.S 
gtm and the 8" and 6-3" howitzers, when the sight is not on the piece. 

nite, metal, elevati*g. 

See Pieces, pivot. 

Pin, iron, friction ttibe. 

The frietioH tube pin b screwed in I *3 inch to the left front of the 
vent and a spare hole is made adjoining it, lest the pin should be 
broken off, leaving its stump in the first hole. The leather loop of the 
S.S. quill friction tube is placed over this pin, to prevent the tube 
coming out or breaking when the lanyard is puUed, whilst to ensure 
direct action, the lanj&rd is passed through the guide plate, which is 
)^:rewed into the gun ii 




{ lepglh 



Pin*, iron, heep, pivot, [elerating. 
See Plate, metal, elevating. 

PivotM, MteeUfor elevating arc. 
See Pieces, pivot. 
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Pieces, pivot. 

Details of a Pivot Piecb fob 9-in. R.M.L. Guns, 12 tons. 

See § 1435. 



CHAP. IX. 
§§ 1435, 1647. 



r* 2-75 



S[ 




Scale ^ size. 

A pivot piece consists of the following parts : a metal plate, steel pivot 
for elevating rack, keep pin for pivot, and four screws for fixing the plate. 

The metal plates are right and left handed (excepting 38 and d5-ton 
guns which have also two plates, hoth attached to one side of the 
breech of the gun bj six screws each and termed top and bottom). 

Pivot pieces sei've to connect the gun to the elevating racks on the car- 
riage ; they are attached to the guns by means of a wrench, vide p. 132. 

To fix the elevating rack (vide p. 113, Treatise R.C.D., 1874) the keep 
pin is removed, the steel pivot unscrewed, passed through the hole in 
the elevating rack, and once more screwed into the plate, after which 
the keep pin is again inserted. 

Plates, index. 

These plates are of gun metal and for use with L.S. 9-inch guns and 
upwards, and are right and left handed, being attached to the side of the 
breech of the gun. 

They are used in conjunction with a pointer or reader attached to the 
carriage, vide p. 122. See Table, p. 152. 

* The latest pattern for W and upwards are termed <' countersonk." They have 
a square projectiDg boss fitting into a recess cut in the metal of Uie gun. 
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CHAP. IX. Mark II. is used with 10'' guns on low carriages Mark 11. and low 
^^ platforms, vide Treatise B.C.D., 1874, p. 216. 

PrickerSy priming. 

§§ 1212, 1575. They are to prick the cartridge and are of four different lengths, yiz^ 

29-inch, 23-inch, 17-inch, and 7^-inch. Most of the existing prickers 
are made of iron except the 29-inch pricker which is of steeL For the 
fntnre, however, all to he made of steel. R.C.D., 1874, p. 116. 

Reader fcr index plaie. 

|§ 1806, 1478. See Index plate. Are of gun metal and attached to the carriage, and 

are right and left handed. 

Scales^ wood. 
II 1204, 1752. Are used in connexion with the heel scale for S.S. guns, vide p. 120 

Scales, wood, side. 

The 64-pr. guns for S.S. are provided with these scales, and are used 
in a similar manner to those for smoothbore guns. 

Screws, copper, set. 

Right and left hand for 16-pr. guns, and seiTC to clamp the tangent 
sight. 

Screws,Jixing and preserving. 

All fittings, &C. are attached to the guns by means of ^fixing 
screws," and when such fittings, &c. are removed, the holes are filled up 
by " preserving screws." 

Sights, 
See pp. 109 to 124, and Table, pp. 133 to 151. 

Sockets, metal. 

1 1481. ^^® centre, hind, and tangent sights work in these sockets which are 

let into the gun. 

Studs, trunnion. 

In order to fieicilitatc the mounting and dismounting of very heavy 
guns in casemates, Colonel Inglis, R.E., proposed in 1874 that stu(b 
should be screwed into the trunnions of 38-ton guns, which would afford 
points by means of which the gun could be raised with the aid of 
powerful hydraulic jacks and a beam with wrought iron loops fitting 
over the studs. These studs were tried that year and found to answer 
well, in consequence of which their emplo3rment for 38-ton guns for 
L.S. was approved of in 1875. 

The gun is prepared for them by boring into the face of each trunnion, 
the holes being about 4 inches in depth and 3*5 inches in diameter, and 
tapped for about 3 inches. The studs themselves are of wrought iron 
of Uie shape shown below, and when screwed home project 3'75 inches. 

20-ton hydraulic jacks would be used in conjunction with them. 

As the studs are interchangeable, only a certain proportion require to 
be issued, and not a pair for each gun. 
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Wrench, Box, Fan Sight. 



Id case the fore ught of the L.S. f^pr. guns becomes damaged or S X 
eqaires removiiig, this wi'encb is issued for the purpose of effecting this 



WxBiroH VOB nzno ELiVAnHo Backs. T, 8, ud 9-iDch B.H.L. Ouiu> 






xai 



^ 



This wrench (Mark U.) ie for the purpose of attachiug the elevating § i3ss. 
pltttes to the above guns ; bat as they were not found to aoswer, a bent 
BCrew-driver (Wrench, Mark III.) was adopted for lO-inch guns and 
upwards, while those of Mark II. were to be utilised for smaller natures 
until the stock was exhausted. 

Mark III. proved not powerful enough, and will be superseded b^ a 
new and mudi more powerful instrument, Mark IV., shown below. 
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This cousiate of two separate pieces, one only (A) of which need be 
emploj^ to remove the pivot piece when the elevating arc is not secured 
to the gun, but both (A and B) are necessary should the arc be 
attached. 

Part A is a strong wrought iron bar with a wrench at one end, and 
at the other a projecting stad lo fit into the slot in the face of the pirot 
piece. Upon it slides a jaw (c) (kept in the centre bj a spring when not 
required). 

To use the wrench in removing n pivot piece preparatory to fixing 
on the elevating rack, place the stud (rf) inio the slot on the pivot piece, 
sUde the jaw (c) over the pivot piece behind the head, and then unscrew/ 
The jaw prevents any slipping and keeps the stud firmly fixed in the 
pivot piece. 

To remove the pivot piece when the elevating rack is attached by it 
to the gun, we must use A and B. B is also of wrought iron, and hoi 
a bent portion (e) to Bt over the elevating arc, the screw (/) securing 
it firmly in position ; the screw {ff) has a spindle passing through il» 
centre, on the end of which is a stud for fitting into the pivot piece. 

On the screw and spindle where they meet are cut hexagonal faces, 
and the wrench fits over both together. 

To remove the pivot piece, fix B to the arc, screw up (g) until the 
stud ia well home in the slot of the pivot, then apply the wrench (A) to 
the hexagonal surfaces, and unscrew the stud. 

fVrench, Pin, Friction Tube. 
This wrench has four arms, which are used for the following 
purposes : — 

Box wrench for friction tube pin. 
Spanner for sight and fixing screw. 
Tommy for guide plate. 
Screw-driver for sight screw. 

* The keep pin being of course removed. 
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TABLE X. 



CHAP. EX. 



Nature of Latest Patterns of Tangent and Centre Sights* and 
particulars of Graduations for Rifled M.L. Guns. 



Nftture of Gun. 



le-inch, 80 tonB - 
12*6-iiic1i, 88 tons 

12-liicli, 86 tons • 
13*06-inch, 88 tons 

12-incb, 26 tons • 



ll-isch, 26 tons 



10-inob, 18 tons 



V-inch, 12 tons 



8-inch, 9 tons 



7-mch, 7 and 64 tons 



Pattern 

of 
Sight. 



Fbp- 
manent 

anxle 
ofDe- 
flection 

of 
Sights. 



Length 

Radius 

in 
Inches. 



Graduations 
for Degrees. 



I 




Remarks. 



I. 




7-incb, 90 cwt. 



80-pr. (oonverted) 5 tons 



II. 



III. 




II. 



III. 



I. 



I. 



1 

* • 


</ 


• • 


m « 


2PW 


72 


10 


12*695 


10 26^ 


72 


|10 

lio 


12*696 
12*696 


NU. 


r 

C46*l 


18 
6 


10*888 
8*986 


30' 


|64 
169*96 


12 
6 


11*478 
6*249 


SO' 


69*96 


m 


13*6 


2»26' 


r64 
C69*96 


12 

5 


11*478 
6*240 


2*26' 


59*96 


m 


18*6 


vw 


(54 

C60 


12 

6 


11*478 
5*249 


I^IO* 


60 


8 


10 


44' 


r46 
l461 


15 
6 


12*067 
3*966 


44' 


46*1 


71 


8 


28' 


r38 
188-1 


16 
6 


10-06 
3*35 


Sf" 


L38*l 


16 

6 


10*06 
8*85 


44' 


r 

C88'06 


15 
5 


10*06 
8*86 


19' 


88 


15 


10*05 



Side or centre. 

Side. 

Centre.t 

^^^ \ Noyart 
OentroJ'^raduattons. 

Side. 

Centre. 

Long centre hind 6ights.t 

Side. 

Centre. 

Long centre hind sights.) 

Side - '^ ^^ 
Ceutrc 



Long cen- 
tre hind 
8ights4 

Side - 
Centre - 



Long centre 
hind sights.) 

Side - 

Centre • 

Side - • 

Centre - 

Side. 

Centre. 

Side. 




5a; *« 




* Besides tangent sightiL the Rifled M.L. guns for SJ3. have wood scales used in conjunction with heel 
scales on the cascable, whilst 64-pr. M.L. are supplied with wood side scales (giving 12° elevation and 
e° draression) similar to those for S.B. guns. 

t This is a third tangent sight with steel bar. 

1 Tide p. 118. 

I The face of 7-inch sights graduated for yards with battering chaigea R.L.G. will be planed down, 
and a fresh scale showing vards for battering charses P. powder engraved instead. The faces of 8-lnch 
and i^inch sights graduated for yards with battenng chaiges of R.L.G. powder will be cancelled by 
two lines drawn across the scale, and a fresh scale showing yards with battering charges P. powder wui 
be engraved on the blank fttce opposite. 

Non.— The metal heads of the sighti are not to be polished, as it would eventually destroy their 
aoenraoy. 
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Table X. — conUnuedL 









Pattern 

of 
Sight. 


Per- 
manent 
angle 
of lie- 
flection 

of 
Sights. 


Length 

Radios 

in 
Inches. 


Graduations 
for Degrees. 




Natnre of Gun. 


1 

1 


Length in 
Inches. 


Remarks. 

* 




64cwts. - 


V.-VI. 


2«16' 
2°60'* 


- 88 


15 


1006 


Side. 


64-pr. 


L 


IV. 


2»16' 


88*1 


6 


8*85 


Oentre. 




con- f ^1 <^^*»- • 
^^ verted ^58 jj,^ . 


IV. 


2*16' 


88 


16 


10*05 


Bide. 




III. 


2** 16' 


88-1 


6 


8*86 


(Tentre. 


r86cwt. 
40-pr. < 

C84 « 


I. 
I. 


1°20' 


86 

80 


12 
12 


7-651 
6*876 


Side. 
Side. 


d6-pr. Ifiowt. 


I. 


CO 88' 


80 


12 


6-876 


Side. 


16^pr., 12 cwt. 


I. 


1°50' 


24 


12 


6*101 


Side. 




w 


rs cwtt - 

Mark I. 


}II. 


1-80 


66 


C 12 


6-966 
14*028 


^^'^ Oeotral 
I^j^Jtightlng. 


9-pr.* 


Wrought 
Iron • 


8 cwt. - 
Mark II. 


} I 


1«»S0' 


68 


C 12 


6*831 
18-816 


®'^'*) Central 
Long i«W»»ttnff- 






6 cwt. - 
Mark I. 


} »• 


1*80 


54-6 


7 


6*708 


Oentral sighting. 




^ 


6cwt.t 
LMark II. 


}m. 


1»80' 


68 


I 12 


6*046 
14-468 


^^"^ ) Oentral 
Long J «W»tt««- 




IfiOIbt. (Steel) 


II. 


8« 


24*2 


I 20 


4*2S 
8*81 


Oentral sgihting. 
Do. Wood. 


7-pr. ' 


MO lbs. (Steel) ) 
Hark IV. .) 


I. 


8° 


86*4 


C 8 
. 12 


6-116 
7*786 


S^o'*) Central 
Long /"W***"*- 




aOOlbs. (Bronie) - 


I. 


8° 


88*6 


. 17 


4-708 
10-241 


Central sighting. 
Do. Wood. 



* Those with steel tubes 
t A brass plate showing 



firing 10 lb. chaiges. 

the range table is attached to left bracket of carriage. 
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TABLE XI. 



Tangent ob Side Sights of Heavt B.M.L. Oun. 
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TABLE XU. 
Tanoemt or SiDB Sights of Medium R.MX. Guns. 



CHAP. IX. 



t 



Musile 




of 

Siffbt. 




64-pr. 
(Built-ap GmL) 



80 

-^ pr. 6 tons. 

(OonTorted.) 





in. 



IV. 



V. 



VI. 



vn. 



1 

8 
8 

4 



§1082. 
0* to 15^ 

Blank. 

Bhnk. 

Blank. 



I 
9 
8 

4 



§1143. 
§1854. 

(T to 16^ 6 
Fuse scale, F. 9'0. 
Yards, 8,600. 
Blank. 



Itomarks. 




§2220. 

0*to 15°. 

SJ*. lOlbs. Fuze20. 

Full do. Td. 3,500. 

Blank. 



1 
2 
8 

4 



1 
2 
8 

4 



1 
2 

8 

4 

1 

2 
8 

4 



1476. 
1752. 

to 15**. c 
8. Full, 8 lbs., ftue 27. 
Full „ Yds. 8,600. 
Blank. 



§2198. 

O^tolS"* d 
8. F. 8 lbs. Fue 27. 
Full „ Yds. 3,600. 

Blank, 



§2842. 

0*tol5°. t 

Blank. 
FnU, 10 lbs. Yds. 5,000. 
Fuse 84. 



f» 



§ 2998. 
0* to 15°. 






Red«. 81bs. ^ j.,^^ 27. 

Fun, 10lbs.Y^- 5,000. 
Fu«84. 



M 



a Barrel head. No yards gradua- 
tion owing to range not haying 
been determined. Introduced 
in 1865. 



5 SUding leaf head, 1866 - 



Nil. 



e Fuie scale f;radnated in even 
tenths, heading of yard scale 
altered, and ireight of eham 
added. 1867. Adopted ibrttie 
converted 64-pr. 8-inch gun, 
1869. 



d Owing to the introduction of P. 
powder, regradnation was neces- 
sary, and the depth of notch 
increased, and the graduation 
made umtorm. 1871. It is also 
nowusedfor the converted 64-pr. 
8-inch gun. 



NIL 



Nil. 



A3. 

£. 



sHas a slow-motion 



D. 



Has a slow-motion screw for 
giving minutes of elevation | 
being required for L.8. 64-pr. 
with steel tubes for si^ge pur- 
poses, and has also the shallow 
notch. 1875. 



/Has no slow-motion screw, being A. 
nsed by the 8.S.,has the deep B.C. 
notch, and gradnatedfor reduced B. 
charges. 1876. 



40158. 



140 



R.M.L. SIGHTS AND FITTINGS. 



Table XII. — Tangent or Side Sights of Medium B.M.L. Guns — amtinued. 



Mark 

of 
Sight. 



vni. 



IX. 




1 

2 
3 

4 



2 
3 

4 



2 



64-pr. 
(Built-up Gun.) 



gg pr. 6 tons. 
(Converted.) 



Bemarki. 



'"f 



O i 






iNTote.— § 2993 (1.) There are at present six classes of the above-mentioned gons, ra, : 

A. 64.pr. of 64 cwt., Mark I. (S.S.) 

B. „ „ „ II. (S,S.) 

C. n tt n IH. (S.S.) 

D. „ „ „ III. (L.S. siege train). 

E. „ 71 cwt converted, Mark I. (L.S. and S.S.) 

F. „ 58 cwt. ., ,y I. (L.S.) 

(2.) From 1865 to the present date there have been introduced into the service for these natsies 
,of guns six patterns of tangent sights and five patterns of centre hind sights. 

(3.) Tangent sights of iSark I. when returned into store fix>m H.M. ships now in commission wiH 
be condemned, together with those in store at home and abroad, and sent to Woolwich as oppor- 
unities offer. 

(4.) Tangent sights of Marks II. and III. at present on board H.M. ships will remain as tliej are 
until the vessels are paid off. Those in store, together with those returned from shipa from time to 
time, will be sent to Woolwich for alteration to suit the gans for which sights of Mark lY. can be 
issued. The altered sights will resemble those of Mark I v ., but wUl not be brought in all respects 
to pattern. They will be distinguished bj having the Mark " IV." within parenUieses, added to 
their original numeral ; thus II. (IV.) and III. (lY.). 
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CHAP. IX. 



TABLE Xin. 



Tangent ob Side Sight, Siege, Field, Mountain, and 

Boat Guns, 



K 2 



142 

CHAP. IX. 



BiBLL. BIQHT8 AND FITTIKGS. 



TABLE Xm.— Tanoeht or Sm Set 



Hark 

of 
Bight. 



S 
I 



I.< 



IL< 



m. 



IV. 



T. 



VI 



1 



s 



lEirklll. 
(fteeltalieB). 



40-prB. 



n. 



- { 



a • 



Blank. 

FuUlOlbi. 
Tdfl. 6,000. 

Do. FnieSA. 



$9478. b 

o»toia» 



VuieM 



Charge 71bt. 
Yds, 4i000 



Blamk 

t 



58864, h 



FiumM 



Charge 711m., 
YdB.4000. 



BUmk, 



26-pr. 



16-pn. 



*0-pr.8ewtL.8.I. 



Short. 



Long. 



•9-pr.8c«tai 



Uf 



o^toia**. 



Blamk, 



Td8.4bO0O.Yd8.4bO0O. 



B^aak, 

1 



SS281. 

frtoir. 



FnieSS. 



Blamk, 



§1980. 
§8067. 
Blank. 



Blank. 



Blank. 



O»tor. 

• 

§8868. 
§8686. 

Blank, 

Yds. MOO. 
0»to«». 

Fine 16. 

I 



Blank, 

Blank. 

6Ptol8». 

e 
JfhnkL 

Yds. 3^600. 

o^ir. 

Fuie80. 






§8743. 
flPto6»..r; 



TuxBl?. 



t 



Tda.MOSi> Tl 



: 






ASMtableof tight. tein«Iiam goat. • Introduced iiiun, 'iWi'** 
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CGB, FiBLDy MoiTNTAiN, and Boat Guns. 

Mnxxle. 



f 



8 



CHAP. IX. 



B cwt» li JS* 
II. 



Long. 



•7-pr. 160 lbs. 
(iteel)U.a]idni. 



Short 



Long. 



n-pr. 200 lbs. (steel) lY. 



Short 



Iiong. 



7-pr. too lbs. 
tronse. 
U. 



-?; 



Short 



Long. 



•Howitun. 



S-inch. 



O'Sinch. 



0-pr. 6 cwt S.S. 
I. 



Short 



Long. 



Nil, 
NO. 



Jc. Blank. 

100>Yds.S,flOO 
B^toir, 
FnxeSO. 



IS. 



■i. 



BlamJL 



laOOTdsAfiOO 



ill 



«»toir. 

PnieSO. 



^tolO^. 



Blank. 



Blank. 



Blank. 

51717. 
0»k)10*. 

Blank. 

Blank. 

Blank. 

t 



2M6, 

O^toS*. 



0»toM* 
Blank. 



i8o*.fYd8.1300. 
"^^IFuseia. 



go- (Yds. 1.700. 



D.BheUrTds.tOO. 
401S. 1 Fuse 9. 



ViolSP. 



Yds.MOO 
Vase 19. 



$1986. 
0»to8*». 



DA{f:r 



YdsJ^aoO CAY. 1.700. 
Fuse 19. 



YdB.900. 
FnseU. 



C.8.F.14 



i 

81948. 
(JPtoiri 

h 

YB.1.S00 
Face 17. 



h 

Ys.i^800 



Fuse 86. 



Blank. 



Blank, 



O'toU*'. 



Blank. 

t 



o^toie" 



o«»tor*. 



F.16. 



YdsAMO 



NQ. 



0°tol8«, 



F.80. 



Yds4.800 



NU. 




en was side sighted. 



prerioos pafttefn* 



• i&f» «« Mark II. gun whie 

.' /«se KTsdufttionB sdM in Norember 1871. . , . , ^ , 

t. A. niuttW of these sights hATe been iasaed marked onlj for degrees : these sbooM be oompleted M 000^ 

^oMo tangent tights are oeatna thoogh not termod oontnU hind sightfi 
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BMJL SIQHT8 AHD FimH6& 

Tablb XnL— Tangent w Side Sight, Siege, fi 



of 
Bight. 



g 



II 



6^pr.Mevl 
lUikUL 

(steel tnbei). 



40iinB. 



IL 



VIL' 



VIIL- 



XL- 



XIL^ 



86-pr. 



16-prs. 



^•-pr.6Gwi.IJ3.L 



Short 



Long. 



••-pr. 8c«.w 



La 
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lutain, and Boat Guns — continued. 



CHAP. IX, 



►r. C cwt. L.8. 
II. 


•9-pr. 
ecwt 
8.8. 
L 


*7-pr.l501b8. 
(fteel) II. 


*7-pr. 200 lbs. (steel) IT. 


7-pr. 200 lbs. 
Bronze. 


• Hovitzers. 






►rt- 


Long. 


Short. 


Long. 


Short. 


Long. 


Short 


Long. 


8-inch. 


6*8 inch. 






* 
1 

1 




















1 
1 
1 




1 

1 

» 

* 

1 

t 

1 

1 
1 

1 

1 

\ 
t 




















1 

1 

p 

1 
1 




» 
1 




> 




• 
















I 

1 


























1 



Mark 

of 
Bight, 



SM45I 



I--^ 



2 

3 

4 
6 
6 



J 



1 
2 

8 

.4 
5 
6 
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t7-Inch. 



kis. 



OOCwt. 



64-Poiuider. 



64Cwt. 
(Wrought iron.) 



61 
32 



Converted. 



1. 1.200. 
I 

(22 lbs. 

1 2^200. 
jel'6. 



a 
V) d 



. Yda. 
j.2,700. 

as. 

'. Yds. 
. Yds. 

Fuze 

Fuze 



b 

VAa. i 



2640. {•) 
0° to 5*^ 



Blank. 
Blank, 



as. Full. 14 lbs. 
Yds. 2;eoo. 
„ Fuze 16. 

Blank, 



§ 1032. (7) 
0°to6« 



Blank. 
Blank, 



Blank, 
Blank, 
Blank, 



§ 1476. P) 
0»to6» 



Should bo 
issued with 
{See note 
p. 140.) 



Nil. 



Blank, 



Blank. 



Full, 8 lbs. Yds. 2.00a 



8. Full, 8 lbs. Fuze 13. 



Blank. 



§ 2198. (3) 



§§ 1476, 2066. 
0° to 6" 

Blank, 



Blank. 



Full. 8 lbs. Yds. 2.000. 



S. Full. 8 lbs. Fuze 13 



Blank, 



§§2066.2108. (3) e 

Qg-toJCfl 



A.B. 



dli9Q|V9^ 



II *g lOj poxmboi 9d|dq. iiO|oa doop oq) WH Q 
4q9{8 inoSinn 9^ }o osoq^ oi|ii soAvai no^oeyop q^iA po^^V m« m>»^ ^ 
*9{QU9a nui nnJi eqi| jo aduqs eq) ■« nj m pofxiea ahi suopvnpwa oq£ o 



L 







9 
f 

8 



X 



;1J 



tinned. 



7'Incli. 



II. 



Ok BU'l 7 Tuuw. 



(MOwt. 



.;.X Vf< 



V 




M-FoondflK* 



MCwt 
Wrought iron. 



-=2 OtiOTWtsd. 



0*^10 5* 



6. 



r Boduoed, 8 lbs. Fuse 
i 18. 

„ Yds. 2,000. 

Full»10lbB.YdiLJB,600. 

„ „ Fuse 10. 

Blank, 

Should be isiued 

wiihA.B.O.F. 

{See note p. IM.) 



ShooHbe 
isaedvith 
(AtBote i 
P.140L) 
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CHAP. IX. 



TABLE XV. 



Wood Scales fob RM.Ii. Gx7ns» 



E.M.L. BIGHTS AND FITTIKQS. 



r 



1 


« 1 " I'll 


I 


1 


III" 


Illil 


' 


t 

8 


Spill till 


1 

S 


1 ^1 M 


'i U 14 14 

i iH n n 


i 

t 




m^ I! 


i 

s 
1. 


m^ 




i 

i 


^ ^^ ■ — • 

■Jill 


-i i'i n i^i 


1 


1 1 1 1 


II 1 1 


i 

a 
i 


MM 1 1 1 1 


i 

8 


1 1 1 1 1 1 1 1 


J 

a 

• 


Mil II 1 1 


i 


1 1 1 1 1 1 1 1 


°!SS?.'S 


r «••■•, 


r" " - * , 


M 


- 


H' 
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CHAP. IX. 






& 









s 

! 

en 

00 

O 



4^ 

s 



J 



I 



o 



d 



I 



I 



I 

3 



I 



I 

s 






S i2 



» 



00 






«w s 



00 • 



9^ ©^ ^*3^J5o^*© 

fi^l ?•! I.l ^ £•! Isl 5ul 

~ OD t» CO 



•« 



o CO '^ 



t 



00=5 BB 
OQ 



m 






I 
1 



d 

1 



1 

I 

I 

I 

I 
1 
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CHAF. IX. 


Tablb 


OF 


TABLE 
Smaz.1. Stork 




1 

B 

is 


W6" 
18 Ton. 


It" 
SI Tod. 


KTdd. 


KTOD. 


..■s. 


„^^|.IU 





^8. 


.8.LiL8A 


US 


LS. 


LS. B 




».a,u 


iA 


B*D 

Bm 

Vim 

Clu 
Den 

Oa> 

Oul 

Pa 
Tit. 

Pin 

Piv 
Fl> 

Pri 

Sd 
P 
Ba 
Btr 

1 

1 
l] 


Dket 

npi 

rick 

Id. 
de 
eh. 
..ii 

[>(■. 

eke 

«w 
B 

on 

eh 

i 

•» 
1 


iroholl^coBpIoto. 

■hotorebdl .... 
re (<w Band, bnaie. denidO. 

(metkl.lorwwdualei 
Imnsble for Ungent ilghU 

matal,mit .... 
Dlato 

'"Ikwp.piYot.oleratinf - 
■tee], for olovntbig an* - 
rriebt.b«id 

°'^'^jri?hi : jurkiL : 

Index 

Ue(t .. . ' „ 
f.t»;! SB-inch - 

forindei ■riKht.hand,"M«rk I.orll." 

;:::t..etj!;rr : : 

ud (tM Baiid, bronr*. dorriok). 

"r'i:;;^j;;'fo™iS'^ht : : : 

ntn mniBlv aigbt 

mUii(tpUle.l.orIl. . 

•rdpTent 

t«Mnd« 

d«r for index pUte - 

do. «"l'"|^^^tS«« 

*•'•'<»■ {^i^^bi^Xw - - 

-*«{^^'"fS™^!^'bt: : : 

»ilK,ft>re,miuile>tgbt . - - 


:: 


1- 


t 

t 
t 


1 

t 
t 

I 


1 

1 

1 

1 

i 

1* 

I 

i 


i 

% 

1 
1 

! 

1 


1 
1 

j 

1 


i 

1 
1 


a 

1 

!• 

1 


i 

1 


j 

1 

1 

1 
1 


i 
I 

M 

1 
1 

j 

s 


j 

1 

i 

s 
1 

i 
• 

1 


- 


_1 

"1 
l| 

■1 

1 

i 

i 

,1 



B.M.L. SIGHTS AND FITTINGS. 



153 



XVI. 

AND F1TTING89 R.MX. Guns. 



7-iiioli. 






L.8. 



I 

3.8. 



s 

8.8. 



MCwt. 



L.8, 



8.8. 



Gonvoried. 



I 

L.8. 



8.8. 



Is 

LJS. 



8 

I 

L.8. 



i 

US. 



I 



I 

L.8. 



•-pn. 



L.8. 



8.8. 



7-inrt. 
900 Iba. 



L.8. 



8.8. 



Howit- 



8" 
L.8. 



6*8" 
L.8. 



8 




11 



1 
9 



9 
1 
9 



1 
1 



1 

s 



9 

1 
9 



1 
1 



8 6 



9 



1 



1 
9 



1 
1 



It 

It 



4f 



1 
1 



1 
1 



1 

!• 



9 



1 
!• 



1 
1 



9» 



1 
1 

!• 



1 
1 



8 



908 

909 
218 
218 

948 
248 



287 



981 



984 



989 
989 

280 
989 



99B 



800 



816 
815 



800 



CHAP. DC. 



I 



Bemarki. 



196 



194 

195 
104 
164 
164 
190 
196 
126 



197 

197 

198 
190 
198 
199 

199 

190 

190 
190 
190 
199 



129 
180 
180 
180 
180 
122 
122 
190 
164 
180 
180 

164 
164 
119 



For {nmi mounted en 
lMrbette-19*5" gun. 
Mark L, 19^ 85 tons I., 
11" n., 10" Land XL, 
9" L and 9" IL, lit. 
IV, andV. 



{For rmiB mounted en 
bwbette.-H8!MB«nd, 
bruuae. 
CWIien mounted on 
icun boats of the 
^Blaier" 



{ 
{ 
{ 



6 owt. 8.8. 
kL 



* When uaea aa ikffe 
ordnance* 

t For Hark IIL sun. 

* When uaed for liBse 
ordnanm* 

t For ICark in. gun. 

* When ttied for liege 
Ofdnanoeu 

tForUaikllLgun. 



•ICarkLiaforhighoar- 
riafie and low jdalform ; 
11. for low carriage 
and high platform. 

* Are of iteel, tough- 
ened in ofl. 



{ 



* S00 Plates, indei. 



180 
199 



117 
U7 

117 

117 

180 
180 

180 
180 
180 

180 



^O-inr. 6 owt. 8JB. 
ifiurkL 

• When used aa alege 

ordnance, 
t For Hark nL gun.' 



fl6-pr. guns and u^ 
wards hkrt two of 
these sorawi^ but 
being flied in the 
gun sn^cooBid«rad 
part of it. 

*»-pr. 6owt. 8JB. U 
and attaches the 



{ 
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Table XVI.— Table of Small SUyns 













i 


18-6" 
MToti. 


U" 
MTOB. 


»Too. 


MTon. 


18 Ton. 


" 


ron. 


I,.R. 


ton. 


— 


L.B 


1 
1 

S.8.L.S 


S.8 


L.B 


B.B 


L.S- 


FIR 




B.B.{L.S 


SS 












1 

1 
1 

Bock 

U] 

Sta 
Wre 


eUmtin 
friotion 

oentre 
f " 

long 

■ft"": 

■. »run. 


8 put 
tuba 

£ 

.hind. 

St'i. 

io. 

"C 

leaf 

a- 

E 

cent 
tue 
.t«na 
Dion, 
11. for. 

a IV 
ii.frici 


Bin - 

Hukll.- 

rdrop. 

dPOP.ch«. 

bKisRon*! 
HukU.- 

a- 

do. 
do. 

robtadiieh 
*irt right' 
■ant sight w 
roT Oolond 

dgU 
Blewtingp 

vithclamii 
tiontube 


a«b>r. 

Tunmebd 
hind bnoket 

th glidicg lent 

b idJding loir 

witbwttcraw 

thMtBcrew - 
Ingtii' linln« 

at«.II.,m. I 




IS 

a 

1 
1 


IS 

1* 

a 

1 

I 


1 


1 
!• 

! 

I 
1 


i 

S 

1 


i 

- 

1 


2 




S 


S 

r 

1* 


s 


> 
1 

s 


. 


■I 
1 

■| 

-1 

j 

1 
1 
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nd FittingSy B.M.L. Guns — continued. 



CHAP. IX. 



7-lnch. 


64-Dr. 
64 Cwt. 


ConTerted. 


p. 
L.S. 


00 

1 

L.S. 


• 

• 
rH 

L.S., 


d-pTS, 


7-prf. 
200 lbs. 


Howit- 
sera. 




1 
1 

1 




• 

1 


• 

1 

S.S. 


S.8. 


L.8. 


S.S. 


1 

L.8. 
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L.S. 


L.8. 
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2 

1 
1 


2 


1 

1* 
1» 

8 

1 
1 

1 


2 

1 

1* 

!• 
1» 

1 
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800 
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816 
816 
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888 

846 
846 
846 


ISO 
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180 
ISO 
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114 
U8 
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117 

118 

HI 
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112 
112 
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111 

114 
116 
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180 
180 
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r* When used as sioge 

< ordnance. 

It For Mark III. pin. 
(-•When mounted on 

< gun boats of the 
(. " Blazer "cla.ss. 

C* wnen mounted be- 
j hind shields orisin- 
1 aUy intended for 9*' 
V. or 10" guns. 
''* 9-pr. 6 cwt. I. is at- 
tached by 8 screws. 
' 0-pr. 8 cwt. II. is 
1 screwed into a mua- 
L lie patch. 
/•Have sliding leaf 
1 heads. 

r* When mounted be- 
3 hind shields origin- 
1 aUjr intended for 0" 
V. or 10'' guns. 

/'•The mark of gnu 

• must be stated owing 

, todiiferenoe of radius. 

• Da do. 

• Do. do. 

• Do. dow 

r*Mark III., steel 
X tubed guns. 

('•See remarks to 
\ screws, fixing for 
; sockets. tangent 

C tight. 

• For Kark IIL gun. 
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CHAPTER X. 



CHAP.X. MANUPAOTURE OF R.M.L. CONVERTED QTJN8; 

THEIR SIGHTS AND STORES. 



Ijr attempts to eoBT«rt BM» into Rifled Guns. — F^liBer method preferred 
and adopted in 1868. — ^Nature of S.B. pieces conyerted. — ^IKode of eoBTOi«loa« 
taking the 8-inch S3, as an example.— -Boring out the S.B. piece.— Manniaetiire 
of wrought iron barrel. — ^A tabe, B tube, gas escape, how formed.— Insertion of 
barrel into castng.^-Seciiring the same in its place.— Completion of gun. — Bifling 
with plain grooTe. — ^Vonttagt different from that of bnilt up guns. — Operation of 
venting. — ^Proof and examination.— f}-pr. of 58 cwts. converted. — Converaion of 
68-pr. 8.B. into |f-pr. R.M.L. of 5 tons. — SiglitlBg of ooBTorted avao. — The 
two heavier natures side sighted. — ^Wood scales used. — ^Fittings and small stores. 
^Brackets for side and centre fore sights. 



GonvertioD of 
8.B. into 
rifled gons. 



Barly 
ej^ieriments. 

Palliser's 
syston. 



FalliMr 
principle. 



NatoNf of 
8.B. proposed 
lor oonversioii. 



CONVBRSION OF S3. IKTO BiFLSD GuNS. 

When rifled guns came into use there existed in the armament of all 
nations a number of S.B. cast iron guns, and, for the sake of economy, 
it was attempted to turn tliem into rifled pieces. The material, how- 
ever, was found too weak of itself, and different modes of strengthening 
the guns were tried. 

As early as 1855 attempts were made to strengthen such guns by 
encasing them in rear of the trunnions with a wrought iron or other 
jacket, and between that date and 1863 various plans of this and other 
descriptions were tried unsuccessfully. In that year Captain (now 
Colonel Sir William) Palliser proposed to line cast iron guns with coiled 
iron barrels, fitting comparatively loosely into the casing until expanded 
by the heavy proof rounds. This method appeared to be more promising 
than any previously tried, and was moreover founded upon correct 
prindples, the stronger material bein^ placed next the charge. 

Several guns converted on the Palliser principle gave very fair results 
upon trial, and showed themselves more powerful pieces than the 
smoothbores from which they were made. It was consequently deter- 
mined to convert a large number of S.B. ordnance in this way, for 
although such pieces would be much inferior to built up Woolwich ord- 
nance, yet where the i-ange was limited and there were no iron plates 
to pierce they would prove usefoL 

The O.S.U. proposed several natures for conversion, but it was finally 
decided that only the following natures of S.B. guns should be converted. 
They are, as will be seen, those of the newest and best construction 
amongst SJB. cast iron guns, viz. : 

68-pr. of 95 cwts., S.B., into 80-pr. B.M.L., of 5 tons. 



d2-pr. of 68 cwts., S.B. „ 64-pr. 



58 



99 



^ • 



Mode of 
conTersion. 
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The mode of conversion consists in boring oot tbe old gun and CHAP. X. 
making a wrought iron tube to fit the casing thus prepared ; this tube 
is slightly smaller than the bore of the casing, and is pushed into it 
without much force being necessary.* When fitted iuto its place it is 
secured there by means of a cast iron collar screwed into the muzzle 
end of the casing over a shoulder on the end of the tube ; a wrought 
iron plug is also screwed through the casing underneath and into the 
barrel, preventing any chance of the latter shifting round. 

The principles of conversion are identical in all cases, though the 
dimensions differ somewhat; we will therefore describe in detail the 
conversion of an 8-inch gun. 

Conversion ofS'inch S.B, of 65 cwt, into 64-|7r., 71 ewt 

The cast iron gun is rough, second and finished bored to 1(X' * 5 diameter, 
gauged, and horseshoe gauges prepared for turning the A tube. A 
variation of + cy^'i is allowed in the diameter of the bore of the cast 
iron casing, but should there be any difference in the diameter at one § 1752. 
part or another it must result in a taper from muzzle to breech. The The cast iron 
play between the tube and the casing is not allowed to exceed (/''OO? fi^°- 
for a length of 2if' from the breech end, and (y''0l6 for the remainder 
of the length. 

The muzzle is recessed and threaded for the cast iren collar (the use 
of which is to keep the tube in position), and the gas channel is bored 
through the breedi. This is under the cascable in the first 212 guns 
converted at Elswick, and in all the others is to the right top of the 
cascable so as to be clear of the breeching repe. 

The coils for the tube are made entirely of departmental bar iron A tabe of 
specially prepared by being put three times through the roughing rolls, ▼'"o^g^t >ron. 
The tube is formed of five coils united together in the usual manner, 
and is rough and fine bored to 6^^*238 diameter, and the recess in the 
breech cut and tapped for the wrought iron cup. The cup for closing 
the breech end of the barrel is forged and stamped into shape under a 
steam hammer. It is turned inside and out and a screw cut on Uie exterior 
with a thread of five to the inch. It is then screwed tightly home. 

The tube in this state is proved with water pressure of 120 lbs. on the 
square inch to ascertain that the cup fits tightly and that there is no 
leakage. The breech end of the A tube is then turned over a length of 
82^' for the B tube f previously bored, and a spiral gas channel (X'*05 Gas channel, 
deep and (X^'l wide is cut round its exterior communicating with the 
star grooves cut in the end of the barreli and the gas escape through 
the cast-iron breech. 

Tlie B tube consists of two coils united, and being rough turned to b tube. 
l(y'-75 and finished bored to 8'', it is shrunk on with (/'*00d shrinkage 
in the diameter. The tube is made double at this part in order that the 
gas may escape through the gas channel without bursting the gun in 
die event of the inner layer splitting.^ The whole tube is then rough 
turned and the bore broached to 6^*29 and examined, after which me 



* After proof, however, the barrel being permanently expanded, fits tightly 
against the interior of the casing. This is clearly shown when it is attempted to 
force oot of its casing a tube condemned at proof, which is done by hydraulic pressure 
applied from breech end. 

t This must not be confounded with the "^ tube " of a wrought iron gun which 
forms the chase, while in conyerted guns it goes oTer the breech end of the A tube. 

t The permanent expansion of the bore caused by firing heavy proof rounds brings 
it up to the proper calibre of 6''*.3. 

40153. T. 
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CHAP. X. 

Putting the 
gun together. 



Cast iron 
collar. 



Wrought iron 
pin. 



§ 1752. 



exterior is fine turned to fit the cast iron casing with the requisite 
amount of play. 

The tube is now fitted into the casing, the greatest care being taken 
that the breech end bears fairly against the cast iron ; the curved part of 
the end of the barrel is described with a longer radius than the corre- 
spondinf^ curve in the cast iron so as nut to be in contact with it at that 
part. The space thus left between the two prevents the tube acting as 
a wedge to split open the cast iron. When the tube is properly adjusted 
a cast iron collar is securely screwed into the muzzle end of the casing 
and over a shoulder 6f the tube. 

A hole V''25 in diameter is drilled through the cast iron, and a short 
distance into the tube at 29^' from the trunnions under the chase, and, 
being tapped, a wrought iron pin is screwed in to prevent the tube from 
shifting round. 

The muzzle of the gun is then cut and faced, and the bore lapped 
and rifled. 

64*nr 

g . / M,L. Converted Gun^ of 71 cwts, L.S, and S.S. 

Scale ^nd. 




Plain groove. 



1: 
„,,T,^ ^ 

I 

The gun is rifled in the same machine, and in a similar manner to 
other B.M.L. guns, but the groove is the plain groove of section below, 
as mentioned at p. 16. 

BuruNO. Scale i^th. 




ItirtlNCTANUNIFOHM TWIlTOf 1 TUWW IN 40 CAUBRB^. 
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Venting. 



Venthig. 



The vent patch is removed, as it would interfere with the lanyard 
when used through the guide plate on S.S.y and the old vent closed with 
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a wrought iron ecrew piiig, a new vent being drilled & little from the 
breech end. This ia bushed pennanentlj before proof with a " tbrongh 
vent" (seven threadfi to the inch) of hardened copper screwed tbroogh 
the baiirel into the breech cup, and perpendicular to the auriace of the 
cnp^ i^., at an angle of 12° 26' to the verticaL* ■ The lower thread of 
the screw in the gnn ia cut away and the end of the vent is set up 
into the recess thoa formed.! 



64-pK. CoKTKRTCD ILL. Quire, Vmniro. 8«ale \. 




The process of venting is as follows (vide Plato on next page for 
tools mentioned) : — J 

The thread of the through bush ia turned off for a length of about 
i inch, and the bush is then screwed in by hand hy means of a lover 
wrench. To insure that only the required amouut projects into the 
bore, an " adjutting block " is passed into thechamber. This is an iron a Oug« for 
block attached to an iron bar, and having & portion slotted away of the copper Tent, 
depth sufficient for prcgecting part of the busli to fit into ; the bar is 
kept in centre of the bore hy means of two wood discs. ^i_ 

When the end of the bush comes in contact with the bottom of the 
slot on the " adjusting block," the operation of screwing is discontinued. 
Mid the projecting copper " upset " into the recess as follows. 

A split head or " uptttting block " of wrought iron, fitting the shape 
of the chamber, ia pushed up into the latter by means of an iron B' and VP. 
"esetraetinp rod;" into that part of the block immediately under the j, 
copper bush a piece of hard steel is dovetailed. An iron tube, the 
inner end of which fits over the " upsetting block," is next passed up D. 
ihe bore, and through this guiding tube is passed a sohd iron wedge, 
which being forced into the " spht head " or " upsetting block " presses B. 
out the aides of the latter, and so seta up the copper into the recess in 
■he cup. The wedge is at one end of s stout iron bar, the outer end 
of which ia struck by a " monkey " worked by two or three men, as a 
«insiderablo amount of power is required for the setting up of the h. 
hardened copper bush. 

* With }}-pr. aad fg-pi. the hole ased for the old vent bush ie UMd tor venting, 
and the vents are therefore inclined at the same angle {trom 9^" to 10°) ii in the 
S.B. gnna from which they were coDTeited. 

t The flrat aOT gima cooTerted at Ebwick hadarent biuh 1" diameter, lathreadi 
10 the mch, bat wbCD they require re-Tenting It will be with tbe lerrice bnah. 

t A lilt of the ipeml tools Kqnired for thii operation and that of re-venting i* 
RiTenatp. 94], Chapter Xn. At preeent neb sets of apecial tooU have onl^ been 
ivoed to Portemonth, Ualta, Hong Kong, and Esqmmalt, and also to the Flagihip 
of au Ueditenanean Sqnadroti. 

401 S3. H 



160 



GONVEBTED aUKS, ICAKTTFACTUBE, ETC. 



SPfeCIAL TOOLS TO BE EMPLOYED IN RE^'VENTINC CONVERT ED GUNS. 

ROD FOR INSERTtNC AND EXTRACTING BLOCKS 



\c"3'i — ■& tiB ♦; 

i i * 




GAUCe FOR COPPER VENTS. 



COLLARS (WOOD) FOR CUACE ROD. 




_0 [U 



i id D: ! : 







COLLARS (WOOD) FOR WEOCE. 



TRUNNION EYE-BOLT. 



][ 



'7a 



n 



J 



llMil 
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To keep the bar to which the wedge is attached in the centre of the CHAP. X. 
bore it passes through a ** wood collar^'* and also through the centre of -'■^ 
a '' cross bar ** in haai of the mozzlei which is retained in position bj a B. 
frame oonsisting of two rods with loops fitting over the ^unnions and ^• 
secured bj nuts and screws to the ends of the collar. 0. 

When the copper is sufficiently '< set up/' the bars are loosed from 
the collar and die latter removed. The wedge and guilding tube are 
then withdrawn and the upsetting block removed by the extracting rod, 
after which a gutta-percha impressicHi is taken of the bottom of the vent 
to ascertain if the operation has been performed completely ; in that 
case the cc^per should still project into the bore for about 0-05 inch. 

Proof and Examination, 

These guns are proved like other B.M.L. ordnance with two rounds, 
1^ service charge and service projectile, and the expansion caused by 
proof must not exceed certain limits. No part of the bore before proof is 
allowed to be more than 0^^*02 under the gauge (6^^*29) nor 0^^*04 over 
that gauge after proof. After proof the guns are gauged, examined 
with gutta-percha, and again tested with water pressure of 120 lbs. on 
the square inch to to see that the breech is still perfectly tight. 

Owing to the defects inherent to wrought iron as a material for the 
inner barrel of a gun, converted guns not unfrequently fail at proof, 
generally speaking through defects in the wrought iron cup which 
closes the end of the breech, though sometimes the tube itself splits. 

Should a tube frtil it is forced out of the casing by hydraulic pressure 
applied to the breech end ; the nozzle of the hydraulic apparatus 
being passed through the gas escape channel, which is enlarged for this 
purpose. 

If the gun pass proof, however, it has now to be lined* and sighted. 

These operations are performed as in the case of other R.M.L. ffuns 
(vide pp. 106-6), except that the sockets for the fore sights are not fitted 
into holes bored in ti£e metal of the gun but into gun metal brackets 
which are themsehree secured to the piece by two screws. 

64 

'pr. R,M.L. Gun L,S,f o/58 cwts. 



Proof and 
examination. 

Fire-proof. 



Waterproof. 



Wfooght iron 
cup. 

Bemoyinga 
tnbe from its 
casing. 

lining and 
sighting. 



32 

The method of conversion of these guns is identical with that just 
described. They are, however, only sighted centrally. 

They are vented in the original position, and those guns which had 
six thread bushes as S.B. pieces are re-vented with bushes of the same 
thread, this divergence from the pattern being stamped on the vent field. 

The vent patch is not removed, these guns being intended for L.S. 
only. 

Scale ^nd. 



§2066. 
Venting. 







* Tlie Tertical line on mnaale is extended over the cast iron eamng, so as to show 
•ay shifting of the tube. 

M 2 
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^-pr. B.M.L. Gun L.S., of 5 lont. 

The c4M)Terdon of these gnoB is identical with that of the 64-pr. of 
58 cirta., but the rifling is on the " Woolwich " BTstem, the wi^ of 
thegroore bdnK 1 '8" and depth 0' 145". 

T^ey are side-aighted, and have drop trunnion eighta and sockete 
fitted to the gnn bj gnn metal brackets similar to thoae of the 71-cwt. 
64-pr. 

They are vented the aame as the 56-cwt. gon, and gonjs having rix- 
thread btuhee are re-bnehed with the same. 

They are for L.S. only. 

SoJe And. 




SiffhU. 

As already mentioned, the 64-pr. of 58 cwts. has only two si^ta, ■ 

centre hind sight and drop trunnion sight, while the 64-pr. of 71 cwts. 

and the 80-pr. of 5 tons have two hind sights and two fore ngfata, as 

shown below. 

The tangent sights used for the SO-pr. and 64-pr. of 71 cwts. are 
similar to thoee described for other B.H., of 5 tons and upwards, p. 1 10, 
while the 64-pr. of 5B cwts. has a centre hind sight similar to the 
centre hind sights of the built up B.M.L. 64-pr. of 64 cwts. 

They are all set at an angle of 2° 16' to m^e up for permanent de- 
flection, and are graduated aa shown in Table X., pp. 133-4. 
Sighting 64-pr, of 58 cwts. 
SiORTiiro. Scale -f^. 
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Sighting <^ 64-pr. of 71 cwta. and 80-pr. of 5 tons. 
SiQHTiHO Scale ^tb 




Wood Sua Scau. Scale ^th. 



ri 

■A 

■A 



Small itores andjittings, 
Tbe foUowiog are the stores belonging to these guns as mentiooed 
in Table XVI., p. 152. 

Beareri, shot and sMt, 
For the 80-pr. gtina onl^. 
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OflAi>. J:'. BracketSy right and left hand, 

— These are of gun metal and attached to cast iron casing of the gun 

by two BcrewSy and contain the socket for the drop trunnion sights. 

^S 1752 2066 ^^ ^'^ holes in the cast iron casing for these sockets would weaken it 

2220. ' ' ^<^ much. Thej are for the 80-pr. 6 tons and 64-pr. 71 cwts., and must 

be removed when the gun is required for transport. 

Bracket ^ centre fare Might, 

§ 2066. Thb is similar to the above bracket, but onlj for the 64-pr. 58 cwt. 

for its centre fore drop sights and attached to the second reinforce by two 
screws. It must be removed when the gun is required for transport. 

Clamps^ moveable for tangent sight, 
§§ 1144, 1857. Are of gun metal and are for the 80-pr. 5 tons, and 64-pr. of 71 cwt, 

see p. 59. 

Guide plates, 

§ 688. Are of steel, attached to the right rear of the vent, and the pattern is 

universal for all S.S. guns, see p. 128. The 80-pr. 5 tons and 64-prs. 
of 71 and 68 cwts. are prepared for the reception of this fitting in the 
event of the guns being required for S.S. 

PinSy iron^ friction tube. 

§ 1141. This is attached to the left front of the vent, and is of wrought iron 

case, hardened, and the pattern is universal for all S.S. guns. For 
further remarks see heading above. 

Pricker J priming iron, 

§ 1212. 17 inches long and serve to prick the cartridge. All the converted 

guns use it. 

Scales^ wood, side, 

§ 1752. Is a S.S. store for the 64-pr. 71 cwt., and the pattern is identical with 

that used by S.S. smoothbore guns, see p. 27. 

ScrewSfJixing, 
See Brackets and Sockets. 

Screws, preserving. 
These fill up the holes occupied by the brackets for the sights when 
the guns are dismounted, and sdso the holes for the friction tube pin and 
guide plate when the piece is in use by the L.S. 

Sights, 

Centre, fore, of the drop pattern 64-pr. 58 cwt. is similar to that used 
by the 64-pr. wrought iron guns, vide p. 114. 

Centre, hind, hexagonal, 64-pr. 58 cwt., same as 64-pr. wrought iron 
guns, vide p. 118. 

Tangent, for 80-pr. 5 tons, and 64-pr. 71 cwt. is the usual rectangular 
steel bfff with sliding-leaf head, vide p. 111. 

Trunnion, drop, 80-pr. 5 tons, and 64rpr. 71 cwt., they ar^ of the 
usual pattern, that for Uie 64-pr. 71 cwt. being the one also used by the 
wrought iron 64-pr. 

Sockets, metal, 
§ 1481. Centre hind sight with set screw for 64-pr. 58 cwt. and let into a hole 

being fixed by a screw. It must be removed when the gun is required 
for transport. 

' fFrenchf pin, friction tube, 
' "^*' , '^* wrench for the converted guns is required to screw or unscrew 

the motion tube pin, guide plate, and the fixing and preserving sciews. 
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CHAPTER XI. 



APITULATION OF AT J. NATURES OP chap.xi. 
R.M.L. GTJNS IN THE SERVICE. — 



Of MJMJL, Ordnaaee. — ^Moontain or Boat, Field, Siege 
Medimn, and Heavy. — Qeneral remarks as to employment — Marks or patterns. 
— Gas tMetagw. — ^E^sterior Ibtm. — ^Mountain or boat guns in the Service. — ^7-pr. 
of &we diflbrent patterns^ — Vlold <MuHi« — ^Fonr natores of 9-pn., 16«pr. guns* — 
Stoffe Pleo0S.— Light and Heavy 6* 8-inch and 8-inch howitaers, 25-pr., 40-pr., 
and 64-pr. guns of latest pattern. — Medlmn 0iaiui. — Converted and other 64-pr. 
and 80-pr. guns.— 7-inch of 90 cwts. — Seavjr CMina. — ^Different natures of, 
7-ineh, 8-inch, and 9-ineh; two patterns of lO-inch and 11-inoh guuL-^lS-inch 
gmis of 25 and 35 tons. — 12 '5-inch of 88 tons. — 13 '05-inch gun practically 
obsolete. — ^axi^ertnaental Meees. — 16-inch gon of 80 tons. — ^Rifled howitiers. 
— 12-pr. field gnn. — Table of ILM.L. Ordnance, with dimensions, rifling, &c. 



Classes of E.M.L, Ordnance, 

The general mode of eonfitrnction of the guns now manufactured B.B1L. 
has been explained in Chapter Ylll.y and in the following cluster will ordoanee. 
be given the details of constroction of all our fflristing BJd.L. pieces, 
including some natures which are still in the service but of which no 
more will be manu£Mtured. 

Our R.M.L. ordnance* may be divided into— Ciassifieation. 

(L) Mountain or Boat Guns. Mountain or 

7-prs. of 150 to 224 lbs. ^^^ 

(2,) rteldy Boat, or Field Marine. f^ lx«t» o' 

« #^ o _^ field manne. 

9-pr. of 6 or 8 cwts. 

16«pr. of 12 cwts. 

(8.) Siege or Positum. Si^e or 

J- * , r* poiition. 

26-pr. of 18 cwts. 

40-pr. of 34 or 35 cwts. 

64-pr. (Mark DI. with steel tube) of 64 cwts. 

6'3-indi howitzer of 18 cwts. 

8 j> 9* 46 „ 



* Vids table, p. 219, Ibr list witii disMnsioiis. 
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CHAP. XL 



Hc*^. 



(4.) 



64-pr. boilt np (except Mark HI. with steel tube) of 

64cwtB. 
64-pr. ooDverted of 58 cwts. 
80-pr. „ 5 Urns. 

7*indi of 90 cwts. 



(6.) ffeaoy. 




7-iiidi of 6| and 7 tons. 


8 ,, 


9 tons. 


9 „ 


12 „ 


10 „ 


18 „ 


11 » 


25 „ 


12 „ 


25 and 35 tons. 


12-5 „ 


38 tons. 


16 „ 


80 „ 



Nommchitore. 



§S 899» 1061. 



Siege ord- 



Boat or Md 
marine. 

Boat or 
moantain. 



Fatteniaof 
gmifl. 



General Remarks. 

Before entering into the detafls ci the TariooB natures it may be well 
to make some general remarks as to R.M.T<. serrioe ordnance. 

(I.) Am io Use, — ^All heairr guns, except the 7-inch of 7 tons and the 

8-in<m9 which are L-S. and S.D. gnns only, are used for either L-S. <x SJ&. 

64 
For S.S. we have also the 7-inch of 90 cwts. and* q . . converted 

son, as well as the 64-pr. built up guns» except such as are appn^riated 

n>r siege purposes. 

80 64 

The gg-pr. 5 tons, and oH'P^* ^8-cwt. converted guns are meant for 

L.S< only. 

All the siege pieces or guns of position are US. Where guns of that 
size would be employed for S.S. as deck guns or otherwise, 20-pr. and 
40-pr. B.B.L. are generally used. 

For field marine, or heavy boat service we have two 9-prs. of 6 cwts. 
and 8 cwts. respectively,t while the 16-pr. is for L.S. alone, as is the 
9-pr. of 6 cwts. L.S. 

For boat at mountain service we have the small 7-pr. guns, which are 
L.S. and S.S. 

(2^ Marks or Patterns ef Guns. — ^As explained at p. 87, all bnUt 
up Woolwich gtms below the 9-inch are now made on the Fraser 
construction, with one layer of metal over the breech end in the shape 
of the jacket, the reduced 7-inch of 90 cwts. alone excepted (vide p. 93). 
The different marks of such guns, therefore, only differ in the manner 
in which the B layer of metal is put on, as in the 40-pr., or in length 
or other dimensions, as in the 9-pr. 

In the case of the heavier guns, however, where there is more than 
one construction on which the guns were formerly manufactured, the 
following table may be useful, as it shows in a condensed form the various 
patterns of guns in use. All these guns, it will be seen, are now made 
on the Fraser principle, with either one or two layers of iron over the 
steel tube. 



* The aj \L ^7^ ^^"^ ^ *^ ^''^ ^' ^3* ^*^' certain land fronta. 

t Many of these have been altered firom the L.S. Mark I. 9*pr. of S cwts. 
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TABLE XVII. 

Table showing the Construction of the Various Marks of 
BUILT UP M.L. Guns, 64-pr8. and upwardB.§ 



CHAP. XL 



Nature. 


Original 
Construc- 
tion, 
pp. 


Eraser 
Modifi- 
cation with 
Forged 
Breech- 
piece, 
pp. 


Fraser 

Modifi. 

cation with 

One Layer, 

pp. 


Fraser 
Modifi- 
cation with 
Two 
Layers, 
pp. 


Remarks. 


64-pr., 64 cwt. 
7-inch, 90 cwt. 

7 „ 6^ or 7 tons - 

8 „ 9 tons 

9 n 12 „ 

10 „ 18 „ 

11 „ 25 „ 

12 H 25 „ 

12 „ 35 M 
12 „ 38 „ 
16 « 80 „ 


Mark. 

I.| 

I.| 
I.| 


Mark. 

n.|| 

S:4 


Mark. 

in.tf 

ixi!*f 
in.n 

liLf 

Lf 
Lf 


Mark. 
IV.,V.*f 

n.f 
ii.*f 

Lf 

Ln 
Lf 


♦ These 
are now the 
service pat- 
terns for fu- 
ture mann- 
&cture. 
II Iron tubes. 
f Steel 

tubes. 



(3.) Gas escapes, — ^As a precaution against accident in case the Gas escapes, 
inner tube should split, most R.M.L. guns are furnished with gas escapes, 
ue.j with a channel through which, should the inner barrel crack, the 
gas will escape and give warning that firing should be stopped. 

All guns having coscable screws, t.^., the R.M.L. howitzers as well 
as the 40-pr. guns and upwards, have gas escapes except Mark 1. 64-pr. 
wrought iron guns, which have none, being manufactured before their 
introduction ; but any of these latter guns that maj require re-tubing 
would of course be furnished with such an escape. 

The converted guns are also furnished with gas escapes, as explained 
in Chapter X., p. 157. 

In the 25-pr. and downwards no such escape exists, as in these pieces 
the steel tube projects beyond the breech end of the jacket. 

To form the gas escape in the built up guns, 40-pr. and upwards, a 
part of the thread of cascable screw is turned off, so that when the 
cascable is home against the end of steel tube an annular space is left ; 
this is made to communicate with the outside of the gun by means of a 
channel cut through the cascable itself or through the metal of the gun, 
so that in the event of the tube splitting in the vicinity of the chamber 
the gas escaping through the channel would indicate the fact to the 
detachment at the gun, when firing should immediately cease. 

With 7, 8, 9, and 12-inch guns Mark I., which have a forged breech- In heavy guns 
piece, a hole 0"*3 diameter was drilled through the breech-piece, at of original 
right angles to the cascable screw, so as to meet the annular space on co*^8t"iction. 
the cascable, a groove also being cut along the outer edge of the breech- 
piece so as to meet this hole. In this pattern the gas escape comes 
out underneath the cascable, between the breech-piece and the coil 
overlapping it. 

■■ ■ ■■■■I ■! .-.— I 

t Those manufactured after April 1871 have steel tubes, former guns wrought iron. 
X There are two IS-inch 25-ton guns on this construction similar to Mark 1. 1 1-inch, 
but they do not constitute a separate pattern, being known by their Nos. (20 and 21). 
§ Guns marked F. or F.L are of Mark H. construction. 
„ „ F. IL », III. 

64-pr. guns „ B. }, II. 

D. « III. 
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Iq other marks the channel is cut along tho cascable screw and comes 
oat at the right side of the cascable. 

(4.) Exterior Form. — It is convenient Bometimes to know at a glance 

the nature and pattern of a gun. As to howitzers and the 8inaller giona, 

QO remarks are required, but the following may be useful in the case of 

the heavier natures, of which there are several marks or pattetTis: — 

Exterior Form. 




Breech rounded. 

ICarit Z. 64-pr., 7-Iucli, B-lncIt, and 9-lnch. — Are rounded 
off at the breech, because at the time of their introduction the breeching 
rope was used tlurongh the breeching loop, which was provided with a 
moveable block and pin, and conscquentlj this shape of breech was 
adopted to save the rope from wear. Tbey have aUo several steps in 
frtmt of the tnumions. 

Kark I. 12-lncIt and IS-indi are stepped at the breech. 



Xarl^I. 64-pr., T-lndi, S-lacli, and 9-ineh.— The curve at 
Uie breech is broken by the breech-piece which forma a step ; the 
breeching rope being carried through tiie carriage, the moveable block 
in the breeching loop was abolished, and the thin edges of the layers 
of coil caused by the rounded oatline was considered objectionable 
owing to the liability of tlie edges setting up. This and all future 
a have but two steps in front of the trunnions. 




Breeck cut in Slept. 
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MMxk, ZZX. 64-pr.9 7-iiieh, 8-ineh, and 0-inch» and lEark Z. CHAP. XI 
lO-ladi and ll-indi. — Having but one layer at the breech it is 
rounded off. 



Xarks ZV. and V. O-incliy and Mark ZZ. lO-inch, ll-ineh, 
and la-inchy lEark Z. ia«5-ineli, lEark Z. 16-inch.— As a 

rounded outline in this pattern would introduce the objectionable thin 
edgej the breech is cut in steps, corresponding to the layers of coals. 



Fraser modi- 
fieation, with 
one layer. 

Fraser modi- 
fication, with 
two layers. 



(5.) Sieel Tubes, — The maximum thickness of these inner barrels steel tabet. 
varies from about 0*25 of a calibre in the larger guns to 0*33 of a 
calibre in the smaller pieces. This greatest thickness is naturally given 
at the breech end over the powder chamber, except in some of the field 
pieces where the barrel is not supported towards the muzzle by any coil 
shrunk on, and in which the tube is consequently thicker in the chase 
than at the breech end. 

The thickness of the tube is not uniform in the heaviest guns of 
latest pattern ; in all pieces above the 7-inch gun (excepting the 
10-inch of 18 tons) it decreases towards the muzzle, and in the 3S-ton, 
38-tony and 80-ton gun this is readily seen. 

A thinner chase is quite strong enough to withstand the Ptrain, which 
decreases rapidly towards the muzzle. 

Mountain ob Boat Guns. 

7'pr Bi/ied M.L. Gum. 

There are seven patterns of this gun in the service, three of bronze 7-pr. gims. 

and fonr of steel, but the number of any one pattern made is very small, 

with the exception of Marks III. and lY., steel, of which many have 

been made. 

The rifling of the whole of these guns (both bronze and steel) is 
identical, and they fire the same anmiunition. 



Bronse. Mark X. Weighty 224 Ihs. 

CaUhre Z". 

Scale 1 inchssl foot. 




1 •> 



■^i— - 




■i- 



• 1« - 






7-pr. btonie, 
Mark I. 



A. 
t 






..•>« 



-4o'll- 



BiTLnro. Scale d inches «■ I foot. 





-af'iff-^ 



LtHSTN or IIIFklNfi.« 

LCNCTN OP aOIIE J^-IS-^^- 



170 



RH.L. GUNS IN THE SEBVIGE. 



CHAP. XI. In 1865 some mountaia guns were required on an emergency by the 

Indian Govemment to accompany the expedition to Bhootan, and 

§ 11^^* 10 steel guns were demanded by the late Ordnance Select Ck>nunittoe, 

O.S.C. Pro- five of 190 lbs. weight and five of 160 lbs. As these guns could not, 
^^^^^faoa^^* however, be suppU^ in time for Bhootan, six bronze 3-pr. S^. guns 
S04 • and 1866 ^^ "^i ^^^* ^^^ turned down to a weight of 224 lbs., boi«d to 3", and 
p. 283, ' rifled on the French system with a twist of one turn in 20 calibres, 

this rifling having been adopted after a long series of experiments id 
competition with the Shunt and Lancaster (oval) systems. 

This gun was found to be too heavy for the mules in India, and s 
gun of 200 lbs« weight was asked for. 

In order therefore to utilize the existing stock of bronze 3-pr9., a gun 
was reduced to the required weight and adopted in 1866 as Mark II. 



7 pr. Bronze. Mark ZZ. Weight, 200 lbs. 

Scale 1 inch»l foot. 



I' 



f» 



J*- 5*7 5-—^ 



7 pr. bronie 
MarkU. 




3S 



-W-t25 OVER AUi 



r!t§>^ -i 



>-2-4 •■ < 



•£in 




20-125 ^r;*5Ssf |8-. 



I 



U 33-5 BETWECN FACES. -JU 




26 (lOMINAL LCHCTH •• 





>•: *3 ANCLE 



CROOVe FULL SIZK. 



*---'.6 



§ 1935. This differs from Mark I. gun in having the exterior turned perfectly 

2i'^^irf^866 P^^°' ^^ ^^°S ^" shorter in the bore. The swell of the muzzle is 
p 107 ' removed and a dispart sight screwed on the gun. 

A pattern of this gun was sent to India in 1866 to govern manu- 
facture and in 1867 twelve were sent to Ireland during the Fenian 
disturbances. In 1870 sLs were sent to Canada for the Red River 
Expedition, and being also approved .of for boat service, it was then 
definitely adopted into the service. 

The form and preponderance of this ^gun (being only a conversion) 
are not satisfactory, and experiments were carried out with a view 




J 
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to the iuloptioii of & new bronze gun of better constrnctioD, but intended CHAF. XI. 
to fire the same ammunition with a tieavier chaise. Tbe gnn recom- ~~~ 

mended is ebown at Plate I. 

On 21/1/73 it was ordered that no more bronze 7-pr. R.&I.L. were T-pr. bronse, 
to be made. Only two oi tins Mark III. pattern have been manu- MaA ID. 
factured. 



Bteel. Hark I. 190 lb». 

This was tbe first steel ^a adopted, and five were made in 186S and T-pr. Mcel, 
sent to Bhootan. The pattern is obsolete, and no more are made, ^^^ ^■ 
bat thoee already issued are retained in tbe service in India. 



Bteel. Xark H. ISO tbi. 

This is the piece conunoaly known aa the Abyssinian gun, twelve § 1506. 
having been sent with that expediton. They were sighted on the right 
dde only, the tangent sight working in a gun metal sodtet screwed to Tor. «ted, 
the breecb, and the dispart sight screwed into the side of the muzzle. Mark II. 

The caecable had a projection underneath, which fitted into a slot in TUiteen 
the elevating screw. A pattern of this gun was never sealed, and the mannhctnred. 
gun was altOTed on the experience guned in Abysnnia into tbe present 
system. 

Scale 1} iDeh— 1 foot. 




B.M.L. euNS IN THE SERVICE. 
mi* l\ ioeh — 1 foot. 




5 irn. 
^^ni.' 



StmL Xark in. 160 lbs. 

(See Plate I,) 
Thia gun differs from Mark II. in being centre sighted (see page 171. 
as the side sights were fonnd to be liable to injury), and also in baviDg 
a horizontal hole bored through the cascable, through which a rod can he 
passed, so as to faciUtate loading or unloading, and also to enable the 
gun to be readily carried by men over country impassable for animals. 
Scale Ij inch = I foot. 




B.M.I. GUMS IN TH£ SEBTICE. 
SiOHTuro. 1} inoh » I foot. 




meel, Xark XT., SOO lb*., L.S. and B.S. 

(See Plate I.) 

ThiB gnu was introduced into the service in July 1873 ; it is mQch 
longer Otan Mark IIL, and externally resembles the bronze, 7-pr. 
Mark IL It is made out of a solid block of steel, and has no swell at 
the mnzzlei but a small dispart patch into which the fore sight screws. 
It differs in this from Mark III., and also in having two steel tangent 
sights, one gradn^ted up to 8° and the other up to IZ'. 

The hole through the cascable is here small, this piece being intended 
for mnle carriage if employed for L.S. 

This piece would be used in the siege train to take the place of the 
old S.B. bronze mortars. 



§ 349a. 
T-pr. itec 
Hark IV 




'97p77777^7^77// /J '-'-''^r^^^'^^7f77r''7i . 
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CHAP. XI. 



8CALC TAHCEMT STEEL. 




AlieLB«9 



TWIST OF''RlfClNC. I TURN IN 20 CALIBRES. 



9-pr8. of four 
natures. 



Those for S.S. " 

99 99 



O.S.C. Pro- 
ceedings, 1866, 
p. 201. 

O.S.C. Pro- 
ceedings, 1868, 
p. 384. 

O.S.C. Pro- 
ceedings, 1866, 
p. 328 ; 1867, 
p. 71. 



Bronze 9-pr. 

Withdrawn 
1874. 



Field Guns. 
0-pr. Bifled M.L. Chins. 

(See Plate IL) 

We have four different natures of 9-prs. in the service ; two for L.S. 
and two for S.S. They all have the same calibre and rifling. 

The L.S. are Q-prs. of 8* cwts. Mark I. 

of 6 „ „ n. 

of 8* „ „ IL 
of 6 „ 9, I. 

It will be seen that the 6-cwt. ^un Mark I. is the shortest of alL It 
is meant for boat service. 

The 8-cwt. gun will be boat and field marine ; and the 6-cwt. Mark 11., 
which has the greatest length of bore, will be the Horse Artillery and 
light field battery gun.f 

In 1866 the late Ordnance Select Committee suggested the adoption 
of rifled M.L. guns of a pattern equally suitable for field or boat ser- 
vice. The gun suggested for the Horse Artillery was a 9-pr. of 6-cwt., 
and that for field batteries a 12-pr. 8 cwt., both having a calibre of 3". 

In 1866-7, 50 of the former and 48 of the latter were asked for by 
the navy, but it was decided, 21/1/67, ** that for the present no altera- 
tion was to be made in the construdtion of rifled fidd guns for land 
service." Subsequently 20 12-prs. and 46 9-prs. were manufiactored 
for the Navy up to the point of rifling only, the system of rifling to be 
adopted being undesided. 

In 1869 a bronze 9-pr. gun of 8 cwts. was introduced for Indian 
service, with the calibre rifling, Ac. of our present 9-prs. Several bat- 
teries of these pieces were issued, but as the material of which they were 
made proved unsatisfactory, their manufacture soon ceased, and they 
have now all been withdrawn from the service.^ 

Upon the recommendation of the committee of officers who reported 
in favour of the bronze 9-pr. for India, the whole of the wrought iron 
and steel guns above mentioned were, in 1870, completed as 9-prs. of 



* L.S. of 8 cwt will be all altered and become S.S. guns. 

t For light field batteries we shall toon hsTC a more powerful piece now being 
experimented with. 

X Vide also p. 2. A number of these bronze guns were rendered unserviceable 
for ordinary practice firing in peace time. 
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6 ciw'ts. and 8 cwts., and rifled with the same form of groove as that 
adopted for the bronze guns, so as to fire the same ammunition. 

Since that date all our Horse Artillery have been armed with 9-prs. 
of 6 cwts., and half of the field batteries with 9-pr8. of 8 cwts. The 
latter, however, are being now altered for sea service, and the field bat- 
teries having d-prs. wiU be equipped entirely with those of 6 cwts. for 
the present, to be superseded shortly by 12-pr. guns. 

The following diagrams, &c. give the details of construction of the 
9-prs. 



OHAF.XL 



Mark Z. 8 cwt. 

Scale f inch S9 i foot. 








^+--•1 



9-pr. 
Mark I. 
L.S. 



-M ammDi mcu cm 




:.<«K'y^.-^^!i^% ^^ ^ ^^±^^>^ 



« — 



A. 



(TOUCH STKKi:) 

r 



::k 



-— r>'~'— j\-.|:y;r::.T-. i--i_gi?i.'cKitcfH''oy7«ofcK- "-•"'"'—» 



— > "' * < — c 

N S X V N S 
^ ^ ^ 






■M'S NOMINACumCTH- 



I 



Consists of: — 

A tube (toughened steel). 

Breech coil, composed of a single coil, trunnion-ring, and a coil 
in front of the trunnions welded together. 

Rifling, modified French, 1 turn in 30 calibres. 
Length of bore, 21 calibres. 

These guns are being altered to S.S. by turning ofi the projection at 
muzzle and providing the S.S. sights mentioned at pp. 111-112. 



§3067, 



Mark I,, BM.^ 6 cwt« 



§ S674. 







K-.^ 

I 1^ 




L"irJlI«. Mark I. 

1 ZTS^Z z i^p S.S . 



--M JVOMfNAL IXNCTN. %l 

--«/* TOTAL LCMQTN. — -.--- — --|J 



40153. 



N 
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CHAP.ZI. 




■(^f.JO^MCLE DISTAMGB BSTWEKM FACtB OF SIGHTS . 54-CWCHCS. 



The 6-cwt. guD, Mark I., S.S., is ased by the Navj ; some of the 
pattern have b^ ordered for the Indian Naval Service. .* ^ 

Its constniction is identical with that ci the 8-cwt. gun* Only a small 
number (46) of these have been made, as the Navy prefer the 9-pr. of 
8 cwt. Mark II.* 



§25»9. 



9-prJfAricII. 

8.S. 



lEark ZZ., 8.8., 8 

SGALC -f- men TO i I FOOT. 





*»A..!. i-....ii5.W-'»-««--.^ -- .-2sr. i 

«••><. .r....-4,IJg : 4/-«ffr H( 



--§8*9 MOMiDAL L£0eTtf'- 
72 TOTAL LKHGTH- 



SIQHTIHG 
SCALE It INCHES* I FOOT 



\ 




DISTANCE BErmEEN FACES OF SIGHTS' SS ItieMES 
9' > » CEM TBES OF HOLES " 9S«3I5 »* 



In 1873 a pattern gun of 8 cwt., Mark II., was sealed for S.S. It is 
the same generally as the L.S. 9-pr. of 8 cwt., and uses the same am- 
munition. It differs from the latter gun in having no swell on the 
muzzle, and also in its sights, which are adapted for sea service. 



* It will be seen that the fore light of this piece is ezcepdonal. It is secoied to 
the gon by three screws. 
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CHAP. XI. 

Mark ZZ«9 L«S.y 6 cwt. saess 



S« 2t-2S-. 

I 



m 




— T ^^^ 1 — x-i 

\ ,1?, _, ^ 



■■■• — ^K> 



_*. 29<8 *i.M 

-1_^ 44.^ »^ 

.74-5 roMi tCMOrff >j 



• 8 BtT'MtZH FBGEt OF tlOMTU- 



[^VVV>»^'^»KVV>\>,~j^^^^^^^^c;^ 






r<- ———-.— —-71 MOmiKAL LtMQTM 




This 9-pr. K.M.L. gun of 6 cwt., L.S.. Mark II., was introdaoed in g-pr. Markll. 
September 1874. It only differs from the 9-pr. of 8 cwt., L.S., in weight, L.8. 
length, and dimensions generally, being of precisely similar construction 
and nsing the same ammunition. 

Its rifling and sighting are also similar, but the sights of the two 
pieces are not interchangeable, as they have different radii, and those of 
the lighter natures are of smaller section. 

As the muzzle velocity of this gun is not much greater than that of 
the 8-cwt. gun, the yard scale corresponds to the same elevation. 



We now come to the heavy field guns with which the greater portion 
of our field batteries are armed. 

16-pr. Ri/led M.L. Gun €f 12 cwi. Calibre 3"-6. 

(See Phite IH.) 

In 1869, the Special Committee on Shrapnel r. Segment Shell stated : i6-pr. of 
^** These experiments showed very conclusively the little value there 12 cwt. 
is in the present 12-pr. and 9-pr. common shell against earthworks, 
two having burst in the parapet of a gun pit without doing more 
damage than the displacement of a couple of spadesfull of earth ;" and 
again : *' of so little value (common shell) either for field purposes or 
the attacks of entrenchment, owing to the smallness of their capacity, 
that the Committee recommend their withdrawal from the service ;" 
luid thus, owing to the inefficiency of the 12 and 9-pr. common shells, 
they recommended ** the introduction of a field howitzer which should 
^ a muzzle-loader suitable for high angle firing, and capable of 
tawing a common shell with a large bursting charge like the 
howitzers in smoothbore batteries." 

la 1870 this question was referred to a Special Committee, who Report ot 
^recommended the adoption of a rifled gun of about 12 cwt. having a Bxperimental 
<»^bre between 3"-5 and 3"-7. Department of 

Two guns were made, one with 3"-6 calibre and the other 3"-3, and ^' f^^'^^'^^' 
wie former was ultimately adopted for the armament of a portion of our 
field batteries. 

^ponderance 7^ lbs. 
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Ku4t I. I>.B. 

Scale i inch ^ I foot. 




UiFLiNO. 3 inches = 1 fool. 




CoDSists of :— 

A tube (toughcDcii steel). 
Breech coil, composed of a siogle coil, trunt 
in front of the truBuions welded together. 

" modified Freocb," a 



I riug, and a coil 



The form of groove is the " moditieti * rencii, ' as m the y-pr, guns, 
and the twist 1 in 30 cals. 

This gun is side-sighted and has screw trannion sights, and the 
tangent sights are clamped in position by fixed copper set screws. 



R.3I.L. GUNS IN THE SERVICE. 



179 



Guns op Position and Siege Ordnance. CHAP XI 

The siege train will consist of the following proportions to each sieffeordnance 
section of 30 pieces,* * 

r 25-prs. 
t Light section< 40-prs., Mark II. 

[ 6 • 3-inch howitzers - 



10 
10 
10 

8 



{40-prs., Mark II. - 
8-inch howitzers - 14 



Light. 



Heav)'. 



25-pr. BIfled X.L. Chm of 18 cwt. Mark Z. L.S. 

CaUbre 4''. 
This gun was proposed in January 187 J, by the Superintendent, §2673. 
R.G.F., as a light siege gun and gun of position, intermediate between as-prs. of 
the 16-pr. and 40-pr. (See Plate HI.) 

Its introduction was decided on in April 1874. 
Length of bore, 22 calibres. 



18 cwt. 





RiFUNQ A tUarOBtt TWIST OF I TURN M ^fS CAUBKE9 




— 78'LCNBrN or HIFUMG 




t 1 w'-^ 

Consists of: — 

A tube (toughened steel). 
B coil. 

Breech coil, composed of a single coil, trunnion ring, and coil i 
front of trunnions welded together. 



• Accordinf to that laid down in the Regulations for Equipment of the Army, 1876 . 
t With each nnit there will also be six 7-pr. gana of 200 lbs. 
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CHAP. XI. 

§9478. 



Introdnction of 
MarkL 



ICarkIL 



40'pr. Rifled M.L. Gun, Calibre 4"- 75. 

It was at one time proposed to convert the B.L. 40-pr. gans into mnszle* 
loaders, but it was decided in preference to make new guns, first, because 
the B.L. guns as they exist are excellent weapons, and the cost of ooq- 
verting and re-tubing them would be little less than that of new guns ; 
secondlj, if converted without being re-tubed the guns would have to 
be weakened by being bored out. 

In 1871, therefore, a R.M.L. 40-pr. was designed, Mark I. This gun 
is 18 calibres in length of bore. 

During further experiments carried on after a few of these guns had 
been manufactured, some irregularity of velocity, &c. appeared to be due 
to the incomplete burning of the charge ; a longer gun of the same 
weight and calibre was therefore tried with such satisfactory resoks 
that its introduction into the service was approved in March 1874. The 
bore of the gun is 22 calibres in length. 

Only 20 Mark I. liave been made, and no more will be manuiaetared ; 
for the future all will be of Mark II. pattern. 

These guns have the same nature of rifling, and are side-sighted 
only, not having any centre sights. Their sights are not inter- 
changeable. 

They have rear vents striking the bore near the bottom. \ 



§ 2478. 

40upr. Mark I. 
L.8. 



lEark I., L.S.y of 34 ewt. 

(See Plate IV.) 
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B.M.L. OnNS IN THE BEBTIO£. 




ConaietB of— 

A tnbe (toughened steel). 

£tabe. 

fireech coil, compoeed'of a single coil, trunnion [ring, and coil in 

front of tronnionB welded together. 
Cascftble. 



1 — ^^ ^sT] 



ICwdt II., L.S., of 36 ewt. 






$ MTa. 
4fr-pr. 



^^^0^ 



fagi»ori°Rs-:-:^,^ 



Ita cODEtmction differs aligfatlj from that of Mark I., and it coneiBts 
f:_ 

A tube (toughened steel). 

Btnhe. 

1 5 coil. 

Breech coil, composed of two single coils and a trunnion ring. 

Cascable. 



e*3-lnclL Blfled X.L. Bowitser of 18 cwt. 

Having in view the anccees of the 8-inch howitzer (vide next page,) J'*;^^ 
and being anxious to try a lighter nature of rifled howitzer to fit the " 
40-pr. carriage, and to fire a ahell of about 60 lbs. weight, the Committee 
on High Angle fire proposed in March 1874 that howitzers should be 
■ if 6-3-inch calibre. 



The rifling is polygrooved, nnd consists of 20 grooves, the spiral boing 
an increasing twist from 1 in 100 to 1 in 35 cals. 



B.H.L. GUNS IK THE SEBTIOB. 
Scale I Id. - I foot. 
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8t%eS4-pr. 
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This howitier consists of: — 

A tube (toughened steel). 

Btube. 

Breech coil, composed of a single coil and a trunnion ring. 

Cascable. 
The vent bush is of the service pattein, phiced in the piece vertically 
30 as to strike the bore at a point just in front of the chamber. 
The mo ' ; of sighting ia simUar to that described at p. 112 



e4.pr. Bified X.L. Orm of 64 ewt., Mark IZZ. (mege). 

(SeePUteV.) 

The64-pr. siege gun is the Mark III. pattern (vide p. 98), but ail 

those employed for this service have steel tabes, and have therefore been 

either manufactured as new guns since 1871, or else have been rc-tabed 

with steel. 

The several parts are — 
A tube (toughened steel). 
B tube. 

Breech coil or jacket. 
Cascable. 
The guns have their sights graduated for 10 lb. charges, and have 
rtlso the shallow notch of leaf and alow motion screw used for siege and 
field guns.' ^ ^__^__ 

B-inch Ufled M.L. n<mitxer of 46 cwt.» L.S., Mark I. 

(See Plate VII.) 

The 8'inch howitzer was the first piece of ordnance introduced i"^' 
our service to supersede S.B. mortars for high angle fire. 

Towards the close of 1872 it was ordered that S.B. mortars should no 
longer constitute a part of the siege train, and that 8-inch howitzer- 
nhould lio substituted in their place. 

0-lbs.pKyeciile, which cli«(P 
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CHAP. XI. 



Several of these howitzers were therefore estimated for in 1873-4, g.iQch 
and up to this date a number have been roanofactared. howitzer. 
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This howitzer consists of — 
A tube (of toughened steel). 
B tube. 

Breech coil (or jacket), composed of a single coil and trunnion ring. 
Cascable. 

It has the Woolwich rifling, with four grooves of the same size as the 
8-inch H.M.L. gun. The sighting is central, as described p. 112, and 
the vent strikes the chamber near the bottom at right angles. A levelling 
plane and a plane for elevation are cut on the surface of piece, as well 
:is on the 6' 3 inch howitzers for use with quadrant. 

Medium Guns. 

We may term the 64-prs., other than siege pieces, the three natures 
of converted guns, and the 7-inch of 90 cwts., medium guns. 

«4-pr. Rifled M.L. Gum of 64 cwt. L.S. and S.S. Calibre 6" ' 3. 

There are three patterns of this gun. (See Plate V.) 

The 64-pr. was the R.M.L. gun first introduced, so that we find a 

number of these pieces built up on the old method of construction. 

Indeed the construction and external appearance of Mark I. of these guns 



Medium guns, 
64-pr8. 



1S4 



It.H.L. QVHB IN THE 8BBTICE. 



CHAP. XI. is ideuticat with tlimt of the 64-pr. wedge, for which the; were otigLosQ; 

^^ -— - intended. They were adopted in 1864 for the Navy as a bnwdsde (»■ 

^^Pv™Z, pivot gun to replace the 64-pr, wedge gnn (vide p. 83), which w»s ob- 

MTssfsw. ' J80***l ""j >* ■** ""s would have neceeeitated a store of special annnunitioD 

being kept at all out stations. The calibre of 6" ' 3 was clioeen to pomii 

of firing 82-pr. emoothbore spherical prqjectiles in cases of emergency. 

Those tubed or re-tubed with steel, and also snch of Marks L and II. 

as have been re-tobed with iron, have the plain groove. The remainder 

have the older ahnnt groove. Vide also pp. 15, 16. 

03.C. ni>- In 1866 it was recommended and approved that this nature should 

Msdingi, 18S6, replace the 7" BX. guns in the Navy, in cases in which the latter vrare 

found too heavy. 

These guns are used solely as shell guns, not being sufficiently 
powerful agaJUHt irou clad ships. 



V. 



. .8.0. Pro- 
eecdingi, lees, 
p. SIT. 




I. Hark I. xhe end of the bore it closed by a copper cup, backed up 1^ the 
Sionrmo. Scale f inch = I foot 




Mabk I. consists of : — 
A tnbe (coiled iroo). 
Breech'piece and B tube. 
Trunnion ring. 



I n. 



O.S.C. Fro- Guns of this nature were recommended for manufacture in 1866 

MBdinga, isfis, being less ezpeneive than Mark I., and equally efficient. The end cS 
p. asT. the bore is closed by a wrought iron plug, a copper diac iutervening 

'^-'-Toen it and the caacable. 
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These guns difier entirely in ext«rior appearance from Mark I^ the CHAP. XT 
a'weU at the muzzle is dispensed with, and the gun is cylindrical from — — 

tbe breech to a little in front of the trunnion, the carve of the breech ia 
also broken so as to form a step. 

They are marked B on the left tmnmon, that being the designation of g 1608. 
this pattern when introduced into the service. 

Scale i inch = 1 foot. 64-pt. Huk IL 



£Si--i^- 



SiOHTiKC Sesle f inch ■- I foot. 




Mask II. consists of: — 

A tube (coiled iron), double at the chase. 

Breech-piece, 

Breech coil, composed of a double coil and trunnio 

together. 
Coil in front of the truDiiions. 
Gaacable. 



ring welded 
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CHAP. XI. 

64-pr. 
Markm. 
or D pattern. 
O.S.C. Pro- 
ceedingB, 1867, 
p. 11. 

O.S.C. Pro- 
ceedings, 1866. 
p. 852. 
§ 1608. 



Mark ZZZ. 

The manufacture of Mark III. was approved in 1867, experiments 
having proved that this construction is stronger than that in which the 
solid forged breech-piece is used. 

Its external appearance is the same as Mark II., excepting that the 
breech is rounded off. 

Guns of this pattern issued prior to March 1868, have D stamped on 
the left trunnion ; that being its designation when introduced. 

Those made since April 1871 have solid ended steel tubes, and a B 
tube shrunk over the chase. Most of the guns made with steel tabes 
are for the siege train, as explained at p. 182, the guns having iron tubes 
are employed as S.S. guns. 

Scale } inch » 1 foot. 
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§ 1608. 



Converted 

guns. 



Mark III. consists of : — 

A tube, coiled iron (double at the chase). 

Breech coil, composed of a triple coil, trunnion ring, and a single 

coil welded together. 
Cascable. 

CoiiTerted gmiB. 

(See Plate VI.) 

As described in Chapter X., the manufacture of converted guns on 
the Palliser principle, where a wrought-iron barrel is inserted into a 
cast iron casing^ was commenced in 1863. Some of these converted 
guns were made by contract, but most of them in the RG.F. 

64 

m"P>^* (converted) 58 cwt. L.8. 

A number of these guns have been made for land and sea fronts 
where range is limited. The construction is described at p. 161. 



Scale ^nd. 
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Rifling. Scale ^th. 




CHAP. XI. 

—-pr.of 58 cwt. 

32 ^ 







'141'45leiig^of rining 

This 64-pr. of 58 cwt. consists of : — 
Cast iron casing. 
g^j^j f A tube, coiled iron. 

L -" M 99 1» 

Cast iron collar. 
Wrought iron screw plug. 




* ^M*«*^flB«»»««^V*«MV« 



§2066. 



64-pr. 
3^1^ R.M.L. (coiiTerted) of 71 cwti. L.8. and 8.8. 

This gun is meant for the armament of unarmoured ships and land 
fronts of fortifications. Vide, for description, pp. 157-168, where a 
<iiagram of the sights, &c. will also be found. 

This 64-pr. of 71 cwts. consists of: — 
Cast iron casing. 
Barrel / ^ *«^ «>^ed iron. 

I " 9f W 99 

Cast iron collar. 
Wrought iron screw plug. 



§ 1752. 



64-pr. 

8-inch, 
of 71 cwt 



80 

gg-pr. B.M.L. coiiTerted Gun of 5 tons. L.8. 

This our heaviest converted gun is a L.S. gun and would be employed § 2220. 

t 64 

ror the same purpose as the ©o-pr. 58 cwt, where a somewhat more 

powerful piece is wanted. 

80 
Scale ^nd. — pr. of 5 ton?. 

68 
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for the two preceding guns. 



7-iiich B.H.L. Oxm of 90 cwU. Kark I. 8.8. 

(See Plate X.) 

At the request of the Admiralty eome 7-inch 64r-ton guns under 
manufacture were completed in 1874 aa 90-cwt. guns for the armament 
of unarmoured vessels. The bore of the piece remsina the same, but the 
exterior is turned down all over and slightly shortened. In order to 
rectify the preponderance and the position of the trunnions, a large part 
of the jacket is also turned off and a new jacket shrunk over the breech, 
where a portion of the old jacket forms a breech-piece as in the 9" guiu 
and upwards. 

Many service 6}-ton guns hare since been reduced lo 9&-Cwt. guns s> 
described, and a few new guns have been made of similar construction 
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the coiled breech-piece in the latter case being made of two coils united, 
-which together resemble the breech coil and 1 B coil of 10" guns and 
np^wards. 



CHAP. XI. 
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CoDBists of : — 

A tube (toughened steel). 

B tobe (chase). 

Coiled breech-piece. 

Ccoil or jacket : — ^A single coil and trmmion ring welded together. 

Cascable. 

Heavy Guns. 

We now come to guns which might be employed against armour plates Brnployment of 
with fair effect from ranges of 1,000 up to 3,000 yurds. Their powers heav}- goni. 
increase very much as they become lai^r untfl in the 80-ton gun we 
have a piece of ordnance which can pierce with ease the thickest armour 
at present afloat (24 inches) up to a range of about 1,000 yards. 

All these pieces have three sets of sights. They aU have the Wool- 
wich rifling with increasing twist, except the 7-inch where it is uniform. 
In all of them also the vent strikes the bore at right angles, and at a 
distance of ^ the length of the cartridge from the bottom of the bore.* 



7-inch Bifled M.L. Chma of 6^ tons, 8.8. only. 

There are three patterns of this gun. (See Plate IX.) 

It is built on the original construction, the coils being separate and 7-inch gnns of 
hooked. It was adopted in 1865 as a broadside or pivot gun for H^<>BBf^^kI. 
frigates, to replace the 7-inch B.L. and 68-pr. S3, guns, and is now 
very extensively used, 331 having been made. 

Externally the breech is rounded of, giving the gun somewhat the 
shape of a soda-water bottle, and it has several steps in front of the 
trunnions. 

These guns are in total length 18 inches shorter than the land ser- O.S.C. Pro- 
vice 7-inch gun, being a length more suited to the requirements of the oeedings, 1865, 
Navy. PP- **^' *^^- 



* With the 80-ton gon it is possible that an axial vent may be employed. 
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Xark I. 
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A tabe (toughened steel). 
Breech-piece and B tabe. 
Tronnion ring. 
^ coils. 
CMOMble. 
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Xark ZL 



CHAP. XI. 



Very few of thia pattern were manufactured. They were intro- v.ioch ej loni, 
dnced in 1866 and then designated and marked on the left trunnion Mark n. 
F. I. (Frascr construction) ; guns of thia pattern iasned prior to 31sl 
March 1868, are thus known. 

They had coiled iron barrels closed bj an iron plug, as steel was not g| 1493, isse , 
then finally adopted as the material for inner batreK Any of them, 1644. 
howerer, which have since beeu re-tubed have solid ended steel barreK 

Their external appearance is similar to that of Mark II., 64-pr. 

Scale 1 inch = I foot. 
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Scale Ij inch — 1 foot 
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Mabk n. coDHtstB of ;— 
A tube (coiled iron). 
Breech-piece. 

B tube (the coil ia froat of the truDDions, and chase). 
Breech coil : — a double coil and trunnion ring voided together. 
Cascalile. 



Xark III. 



7-iQch 6^ Ions, This construction adopted in 1866 superseded Mark II., the soUd 
Haikin. forged breoch-piece being abandoned, and the metal orer the breech be^ 

put on in one thickness. Those issued prior to March 1668 have F. IL 

stamped on the left trunnion. 
§ 146S-15SS. Its external appearance is similar to Mark HI., 64-pr. 
Scale ^ in<:h = 1 fbot. 




Mask III. consists of : — 
A tube (toughened steel). 
S tube (chase). 
Breech coil : — a triple coil, trunnion ring and coil in fixtnt of the 

trunnions, welded together. 
Cascable. 



7-incIi B.K,L. Gun of 7 tons. L.a. obIj. 

There are three patterns of this gun. (See Plate VIII.) 

This nature is entirely a land seryice gun, and was introduced in 1865 

as a battering gun for coast defence. 
Mark I. is built on tbe original constmclion, and extemalt; is similtf 

to the T-inch e^-ton gun, Mark I. The B tube of this pattern iscorered 

by an additional thin coil so as to reduce the preponderance, which 

was found to be excessive. 51 were manufactured. 
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ceedings, 1865, 
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B.H.L. 6UKS IN THE SEBVICB. 
SiSHTiHo. Setleflnch-Ifbot. 




Mask I. oonsiBts of: — 

Breech-piece and B tube. 
Tronnion ring. 
Five coiU. 
Caacftble. 



Mark II, 

Introduced in 1866, consists of same parts as Mark 11,, 7-iiich 6(-ton t-IdcIi 7 tons ; 
gun, md differs from it only in length. There were only tvo made, and Mirk II. 
they are marked F. I. on the left tmnnion. 

Scftle ^ inch— 1 foot. 1007. 
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B.M.L. OUK3 IK THE SEBTTCE. 
SiGBTiKO. Scale J inch ~ I fbot 




[ III., introduced in 1866, differs only in length from Mark III., 
7-iDchofTtoiis. '^''°ch 6)-ton gun. Prerioua to April 1868 these guns were niarke<l 
Huk ni. F. II. on the left trunnion. 



Kark III. 

Scale imcb'-l fool. 
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i 1SD7. The several parts are as in Mark II. 
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S-laeli Ufled X.L. Onn of 9 tonSf L.8. and 8.8. 

There are three pBtteras of this gun. (See Plate XI.) CHAP. XL 

These guna were introduced in 1866 for S.S., and a few have eince ,4^910 
been made for L.S. They are need by vessels not sufficiently heavy to ^"^ j °* 
carry 9-mch guns. 

Its exterior is similar to Mark I. 7-inch 6^ton gon. 

The number made of this pattern is 76, 

Mmrkl. 

Scale i inch — i toot. 




Mask I. consists of :-> 
A tube. 

Breech-piece and B tube. 
Trunnion-ring. 
Five coils. 
Cascable. 



196 B.H.L. OUKS IN THE SEEVICE. 

CHAP. XI. Mark H. 

B-inehofstoDs, This gun, introdnced in 1S66, coneists of eama parts as Mark H. 
Mark II. 7>inch 6J-ton gun, and the exterior form is similar . Only six were made, 

and they are marked F. I. 

8oal« i inch -< 1 toot. 
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SiQHiiKO. Beats ( Inch — 1 foot. 





Rmnro. Sc&l« 1^ inch — 1 foot 
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Karkm. CSAP.Zi. 

■ Ha£K in., introdaced in 1866, coneists of sarae parts aa Mark TTT . s-ineh^touf, 
7-iach 6i^toa guns, and the exterior form is similar. Those made pre- Uuk ITT. 
tIoqs to April 1868 were marked F. IL 

Scale i inch = 1 foot 




9-liieh Ufled K.L. Chin of 13 tons, IkS ud 8.8. 

There are flre patterns of this gan. (See Plate XII.) 
Hark I. 

bitrodaced in 1865 as a broadside gun for heavy iron dad ships, and s-inoh of is 
also tot the defence of harbour and sea fronts. 190 were made. torn, Mark L 

It ia a V617 powerfiil gnn for its weight. 

ExtenuJIj it has several - steps in front, of the trunnions, and is 
rounded off at the breech. 



Baal« i inch - 1 foot. 




B.lf.L. OUNS IN THE SEttVlCE. 
RiFLlBQ. Sc«l« It inch - 1 fool. 




Mabk I. conalBts of: — 

A tube (toughened steel). 

Breeeh-piece. 

^tube. 

Trunoion ring. 

Seven coils. 

CSiScable. 



kll. 



9-iiich of 12 Introduced in 1866, only 26 being nude. They differ from M»A U- 

tons, Mark II. 7-iiicli and 8-inch in having steel barrels, but the external appearance 
is the same. They are marked F. I. on the left trunnion. 
Scale ^ inch — 1 foot. 
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BiruMO. Scale 1| inch » 1 foot. 



CHAP. XL 
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Mabk n. consists of : — 

A tnbe (toughened steel). 

Breech-piece. 

^tabe. 

Breecl^-coil : — ^Double coil, trunnion ring, and a coil in front of 

the trunnions i?elded together. 
Cascable. 



§ 1642. 



Mark XXX. 

Was introduced in 1866, and is similar in construction and exterior 9.mch of 12 
form to Mark III. 7-inch. Those manufactured previous to April 1868 tons, Mark III. 
are marked F. II. 136 of this pattern were manufactured. 

Scale i inch » 1 foot. 




Mabk III. consists of : — 

A tube (toughened steel). 

^tube. 

Breech coil : — Triple coil, trunnion ring, and a double coil in front 

of the trunnions welded together. 
Cascable. 



§ 1642. 



Marks IV. and V. 



Mark IV. pattern was adopted in 1869, and its external appearance is g.inch of 12 
the same as Mark II. Mark V. differs from IV. in preponderance only, tons, Marks 
the trunnions being placed |" further to the rear. IV. and V 

These pieces, as well as fJl those of higher natures now manufactured 
have two layers over the breech, i.e., a coiled breech-piece covered by 
a breech coil, this construction being considered preferable to the 



200 



R.M.L. GUNS IN THE SBBVIOE. 



CHAP. XI. Mark III. for very heavy guns, on account of the difficulty of ensuring 
— — • the soundness of uie interior of a large mass of iron. 

O.S.Ct Fro* 
oeedingB, 1869| 




,...?2..-I r— « *! 



, »f.,A^^ .-.W-'A r-— ^ 



IVJ rr!!JV.-. ,\isi total length of auN *• 



Marks IV, and V. consist of :— 
A tube (toughened steel). 
B tube. 

Coiled breeeh-piece. 
Breech c<nl :— nlouble coil, trunnion ring, and single coil in bont 

of the trunnions welded together. 
Cascablew 



104meli mtBmA mj^ CKna of 18 tmm, 1^8. and S.8. 
There are tiro patlanis of this gun. (See Plate Xm.) 









Mark L was pn>posed by Comniodoro HcAth, RN., in 1865, owing to 
the sixe««s of the d^iuch gun, and introduced in 1868 for &e Navy 
a» a mo»tpowi^riul bnMdside gun, HJi^ ''Hmsiiles'' being armed 
5\^^. These guns at 2,000 rards strike nearir as hard a blow as the 
^Ku^h does at the munle^ and their powv of powlradcm at 1,500 yards 

^^ 52f^v^**^ ^ ^ Wuchat the»oile. 

rte lO-uich is now us«d bv the knd service far const 

i^^^^**** «PP'?«ranw b kmilar to Ibak UL 9-ineli. 
laei>»ai« 1^ gnus of thb poitenu 



^•afe^ 








B^.L. GDN8 IN THE SERVICE. 
SraHTUfo. Scale } inch ^ 1 foot. 




BlrUKO Scide 1 inch = 1 fixit, 




Mask L conststa of: — S 

A tube (toughened steel), 
fitnbe. 
Bieech coU :-~tripIe coil, trnnnioD ring, and a triple coll in fixmt 

of the trunnions weld^ together. 
(Useable. 
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B.MX- GUNS IN THE SBBVICE. 



CHAP. XI. Mark XX. 

to^Miik U. Adopted in 1869. Its exterior form is the sMne as Mark V. 9-iiich, 

upon which tjpe it is constructed. 

Seale i inch » 1 foot. 




3575 i /^ ?_/p»r*: 



->! 



"^l/p 



75 mOMtNAL LEMGTH >f 

-laO r07'>ll. LENGTH OF GUM >f 



O.S.C. Fro- 
ce^diqgs, 1869, 
p. Itt. 
§1905. 



Mabk £L consists of : — 

A tube (toughened steel). 

J9tube. 

Triple coil in front of the trunnions. (Belt.) 

Coiled breech-pieoe. , 

Bi«ech coa :--double coil, and a trunnion ring welded togetner. 

Cascable. 



ll-im<^ BIfled 



G«m of 



d BJB. 



There are two panenis of this gun. (See plate XIV.) 

This gun iras introduced in 1S67 on account of the great penetration 
JtauiiHl with the lainch gun. and also to tiy it in compariwHi with the 
rvice iSnnchgun of the same w^sht and length <^ brae, in oider**to 

besladapted 



tOlUk 



ucic^niae wnat caWwemod proportiwial length 

^agunof from 2S to 25 tcais weight, or in other w«ds» what calibre 

^L^oTA*^ •" best adapted to the pn^e 

'cJj^^^ nS^nXS:^^ the«gui^25t««wei^tpio. 

WN »*> »*. feft ni.riiu.1 _^iV^' ""* "•*! ^**« «*ly bored up to 11 utches md 

I« is fer .se owMiowDy ia the X.VT «Hl bT I-S. far 
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CHAP. XI. 



ICark X. 



Extemallj it has a step in front of the trunnions, and is rounded off H-mch of 25 
at the breech. tons, Mark I. 

Onlj 7 of this pattern have been made. 



Scale /y. 




RiFUNQ. Scale ^. 
J 





Q 



PLAN ON MUZXLK 



y7777777T77777 

as" : 




/pT//! 777777/^ A 

.^Iia LtNCTH or RtFUNQ^ , 



Mark I. consists of : — 

A tube (toughened steel). 
B tube. ^ 

Breech coil :— triple (or quadruple) coil, trunnion ring, and triple 

coil m front of the trunnions welded together. 
Cascable. 



§2102. 



BJIX. QUNS IH THE BEETIOE. 



CEAP.ZL 



Uutk U. 



ll-iDohotas ThiB gun was adopted in 1871 for the suae ressons as to mMinfa ctnre 
tons, HaA IL as already mentioned in the case of 9-incIi gons Blark IV^ vide pp. 19^ 
200. 
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Kw!;^.e 




zr,7/;««~ 


u___...- — _. 



lBK n. conaists of. — 
A tube (toughened steel). 
£tube. 

Trifle coil in front of the tmnnions. 
Coiled breech-piece. 

Breech coil ^--double coil and a trannion ring welded together. 
Cascable. 



ia>ittch Bifled X.Ib Gun of 3S tons, L.S. and S.S. 

There are two patterns of this gan. (See Plate^XV.) 



Xarkl. 



OS.Q. Pro- 

oeediuga, 19( 
p. 19U. 



a 1864 on the belief that it wonld give 
3-inch gnn, bat the trial was not carried 



This gun was recommeDded t 
higher initial velocity than the 1 
out till 1866. 

It ia known esternaUy hj having §teps in front of the tnionioii) 
and also at the breech. There are only four of tiaa constrnctioa in the 
service, and their weight is 23^ tons, but by an order of 3rd July 1868, 
to avoid confusion and the neceesi^ of separate series on account of 
weight it was approved that tiiey all should bear the same demgnation, 
' viz., Orikuince, Rifled MJj. 12-inch of 25 tons, this b^g the wwgbt of 
the later pattern 9. 

12-iDGh guDs are used for turret ships and coast defence. 
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Scale ^ 



CHAP. XI. 




■ "" •^•W* Sl^* "^ "^ 



- i}--lTi ^.yui.S-^ - 19.5- -J*- -19.5- -A 10 






•7<.a< 



■i..^.^ 



ifo.e- 



I830VER ALL — . ^ 

171.5* NOMINAL LENGTH — — — — 



— H 

—9t 



RiFLiKo. Scale ^. 




*w 






« 



IS 



.-.127.LENCTN0F RIFLING — 



Mark L consists of: — 

A tabe (toughened steel). 
Breech-piece. 
B tube. 
• Trunnion ring. 
7 coils. 
Cascable. 



§ 8022. 



Mark XX. 

This pattern was introduced in 1866, but the first gun made in that 12-inch of 25 
year (No. 5) is exceptional in having a coiled iron tube and abo a ^^> ^^^^ ^^' 
solid forged breech-piece. 

Externally they are known by the step at the breech. They weigh 
about 25 tons (see Mark I.). 

The number of 12^' 25-ton guns manufactured up to June 1871 is 
15. Of these 4 are on the original or Mark I. construction, and 9 on 
the Mark II. pattern (including the exception noted above). 

The remaining two guns, Nos. 20 and 21, are of the same construction O.S.C. Fto- 
as the 11" gun Mark L, but they do not form a distinct pattern, and are oeedii^, 1S66, 
known by tibeir numbers. The breech of these two guns is rounded. P* 3^^* 
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R.M.L. GUNS IN THE SEBYICE. 



CHAP. XI. 



Scale :^ 



§ 909S. 



tout, Mark I. 




I 



.IB1.5 OVER ALL — 

ni.s'aOMlVAL LEVCTN 



Mask n. oonsbts of : — 

A tube (toughened steel). 

Triple coil in front of trunnions. 

Coiled breech-piece. 

Breech coil >— double coil and trunnion ring welded togetiier. 

Caacable. 



la-iack Bifled MJL. CKm of 35 tims. Xark X. S.8. 

There is only one pattern of this gon. (See Plate XVI.) 
The first of these gons was completed in February 1871 as a 700-pr. 
of 11"«6 calibre, but experiments having proved that this calibre is not 
suitable for the efficient combustion of 120 lbs. of " P " (Pebble) powder, 
the proposed battering charge of the gun, it was decided to bore it out 
experimentallj to 12". 

e K ^® ^*^>^ro was finally adopted for guns of this weighty of which onlv 
15 have been made. The cascable terminates in a plain button instead 
of a loop. '^ 




% tt44lV 



195 TOTML LSm^im 



CVniist* of :— . 

tV%<*lxl<v. *^"M»We coil «nd » tniwuon ring Gilded together. 



trunnion. 
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12 - 5-inck Bifled M.&, Gun of 38 tons, Mark !• CHAP. XI. 

The 12-iDch gun of 35-ton8 being rather short for ita other dimen- i2*5.inchof 
sions, a pattern for a d8-ton gun about three feet longer in the bore was i^g^ 'ULaniL i. 
proTislcnallj approved of in 1873. (See Plate XVIL) 

Experiments made by the Committee on Explosives with such a gun, 
bored out first to 12 inches and then to 12*5 inches, showed that the 
latter calibre was the most suitable of the two. It was ccmsequentlj 
approved in November 1874, that the calibre of this piece should be 
12 *o inches the charge and projectile being provisionally 110 lbs. P. 
powder and an 800 lb. shell.* 

Further experiments made by the committee enabled them to report 
that with an 800 lb. shot, and 130 lb. of P* powder no excessive strain 
was thrown upon the gun at any point in the bore when these charges 
were employed with the curve of rifling of the experimental gun. 
The J thereK>re recommended that the parabolic curve of rifling (in- 
creasing twist) with a twist of from at the breech to 1 in 35 at the §279S. 
muzzle should be adopted. This was flnally approved of in January 1875, 
since which date a number of these guns have been made. 

In construction this gun exactly resembles the 35-ton gun, already 
described, from which it differs in dimensions only. 

Scale, -/^-ixicha- 1 foot. 




••?.* 





t-":.^^- ^ ?|: r^JZ'-^jrjf:. '^^?!Lt?^^IfI^SF-'z^ 



:i-riz.rrrl4: :irjML£VcT/ro-/7oKFrr-'3 "^ 




r;^ TLl ^ .- 22f5mm$iAL lshgth m 

;^T asS TOTAL LEMCTH OF CUM ^ 



RiVLino. — Scale, I inchsl foot. 




\Z"'OE Billed M.]^ Chm of 23 tons. Kark X. L.8. only 

There is only 
1862 as a 600-p 



There is only one pattern of this gun, which was brought forward in 18*05 inch of 83 
\ 600-pr., to have a calibre of 13 ' 3 inches. In 1864 four of toiii,HarkI. 



* Two SS-ton gfXDM Nos. S and 8 on board H J^.S. " Thunderer " retain the calibre 
oflS^'tanporaifly. 

40158. P 



i 
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R.M.L. GUNS IN THE SEBVIGE. 



<XS.C. Pro- 
pp. 99-101. 



CHAP. XI. these guns were ordered having a ealibre of 13 inches, shont rifling, 

uniform Bpiral and A tubes of untemper«d steel, closed hj the Elswid 

loose end similar to that in the 64-pr^ Mark II. (see Plate Y.). Of these 
four, by March 1867, two were rendered unserviceable daring experi- 
menial practice at Shoebuyness by splitting their A tubes and some of 
the coils, and another by splitting its outer coil. The latter was repaired 
with a new outer coO shrunk on, and is now serviceable, and Hie fourth 
haviug passed proof is serviceable. 

In the meantime the 12" calibre had been adopted, and it was decided 
«Kding9, 1S67. that the rifling of the two guns which remained should be converted to 
^ ^^^* the <' Woolwich ** fonn of groove, the calibre being increased to 13*05 

indies^ a manufiictnring necessity owing to re-rifling. 

Thus it is that these two guns have an exceptional calibre, uniform 
twist, and 10 grooii-es. 

Indeed we may look upon them as obsclete, for no anunanition is 
made for these guns, one of which is in the Boyal Military Repository, 
and the other in Woolwich ArsenaL 

Scale :,V- 
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qnestions as to calibre, nfling, &c., Ac., and so long as these points are CHAP. XI. 

not definitely settled, the pieces are termed experimenta], although it maj 

freqaentlj happen that up to a certain point, such as the rifling or 
sighting, a number of the nature may be manufactured. Thus at present 
(1877) 'we continue the manufacture of four 16-inch guns of 80 tons, 
thon^ the first made is still in the experimental stage. 

18-iiich Bifled M.L. Gun, L.8. and 8.8., of 80 tons. 

In 1873 it was proposed to construct a more powerful gun than any le-inch guns 
of the service ordnance, and the heads of departments recommended proposed in 
that an experimental gun should be manufactured to weigh about ^^^^* 
75 tons, and to be 24 feet long in the bore, with a calibre of 14 inches. 
This calibre to be subsequently bored up to 15 inches and 16 inches 



"TT^ 
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! fffff* I 
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Buccessiyely in order to determine the proper calibre, rifling, charge, 
&Cy &c. 

p 2 
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B.H.L. OUKS IN THE SEBTICE. 



In the earl^ psit of 1874, the AdmiraltT acquiesciog in the Eiiitabilit; 
of such A Kun, the Secretary of state for War ordered its nunnbcture, 
the coBt d the piece being estimated at about 8,00CU., and iu weigh) 
80 tons. 

It was intimated at that time b; our naval authorities that they 

intended to arm the " Inflexible,'' now bnilding, with guns of this iize. 

Some idea of the dimeneiona of this piece xa&y be gained from the 

fact that it is 27 feet in total length, 24 feet long in the bore, and that 

its diameter at the breech is 6 feet. 

It was completed in 1875, being bored up to 14 '5 inches, and in 
September of that year was fired at the Proof Butte, giving tot 
sadafactory results. 

The sun was eubsequently bored up to 15 inches, and a number of 
ronnds &ed with shot of 1,265 and 1,465 lbs., and charges uptoSOOlbi. 
Since then it has been bored np to its final calibre of 16 inches, and 
fired with most satisfactory results at ShoebniTnese. 
It consists of: — 

A tube (toughened steel). 

Btaha. 

2 £ coil. 

1 £ coU (or bdt). 

Coiled breech-piece. 

C coil (or jacket) made of 4 single coils, b ring coil, and a tranniwi 

ring. 
Cascable. 
The rifling, nghting, venting, Ac of this gun are not yet fioallf 
settled apoo. 



UMaeh BU«d K.^ Howitaer of 6 tons (Expainwntml). 

Scmle JuKb =- 1 foot. 




into our scrriee U will pt^b^ 
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take tlie place of the 13-inch S.S. mortar in coast defences and other CHAP. XI. 
X>08itioxi8 in which these mortars are now employed. — ^* 

The present experimental construction consists of :— 

A tube (toughened steel). 

B tube and coiled breech-piece united into one tube. 

Sreech coil (or jacket). 

Cascable. 

In external appearance it resembles the 8-inch B.M.L. howiteer, but 
having two layers of iron over the breech it is stepped, showing the end 
of tlie coiled breech-piece, the cascable also terminating as in that piece 
with a plain button. 



0-inch B.M.L. Kowitaer of 5 tons. 

The same remarks as apply to the 10-inch earoerimental howitzer will f*P^^^J^ 

«>.i<>^ «*...i» 4.^ *i,^ o :..^i. 9-inch howitzer 

also apply to the 9-mch. ^ ^ 5 ^^^ 



12-pr. B.M.L, Gnn of 8 cwta. 

Three guns of the above weight are now under trial, rifled upon ESxperimentel 
different systems. By certain alterations in the bore it is hoped to ^^P^* ^^ 
make these very powerful field pieces. ^^"^' 
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TABLE XYIII. — DiMENSiOKBy Riflimg, &c, of Muzzle-Loading Guns. 









Length. 


Rifling. 


Gtootqs. 


Pm. 


Nature, Weight, and Service. 












Srum- 
ber. 






.poode 




Oun.» 


Bore. 


Rifling. 


System. 


Spiral. 


Depth. 

1 


Width. 


ruiee. 




ft. in. 


in. 


in. 








in. 


in. 


- 


10" of ao tons.— L.S, ft S.S., 


S6 9 


288 




Woolwich 




— 


— 


— 


- 1 


L, Exp. 




















12-5' ofSa tons.— L.S. and 


18 91 


196 


170*5 


Do. - 


Increasing, from 




•2 


1-5 


^ 


B.8.,I. 




. 






to 1 in 86. 










\Z" of S5 tons.-S.S.. L - 


15 111 


1628 


186 


Bo. - 


Do. 




•2 


1*5 


Si 


IS -OS" of as tcm^-pM- 
Mark I. ' 


14 1 


14Ifl 


186 


Do. - 


Uniform, 1 turn in 


lO 1 •> 


1-5 


Si 










65 calibres of 13". 










12" of as ton8.-Xiil. and 
8.8., L ft II. 


14 3i 


145 


127 


Do. - 


Increasing, froml 
inlOOatoreechto 




•8 


1-5 


ill 












lin50atmussle. 








11" of as tons r I. - 

L.8. III. - 


14 8) 
14 2/ 


145 


119 


Do. - 


Increasing, fh>mO 
to 1 in 86. 




•2 


1-5 




io"ofiatonsri. - 

L.8.and8AUL - 


14 2 > 

14 2»; 


I46'6 


118 


Do. - 


Increasing, froml 
in 100 to 1 in 40. 




•2 


1-5 


•"ofiaci- 

tons L.8. • 

and 8.8. Cn, IIL. IV, ft V.f 


12 8 


126 


107*5 


Do. - 


Increasing, fh>m 




•18 


1-5 


MI. 










to 1 in 46 caUbres. 










12 8 


125 


104t 


Do. - 


Do. - - 




•18 


1-5 


S 


a"of9tonsS.8.< 

^IL ft ITT. - 


11 4# 


118 


102 


Do. - 


Inereasing, fh>m 
to 1 in Mcalibres. 




•18 


1-5 


NIL 


















11 *l 


118 


99-6t 


Do. - 


Do. - • 


^ 


•18 


I'ft 


4 


a" Howitier of %€ cwt. L.8., L 


5 1 


48 


86'6 


Do. - 


Uniform,ltumin 
16 calibres. 




•18 


1*5 


• 


ri. 


11 10-8 


126 


112-6 


Do. - 


Uniftnrm, 1 turn in 




•18 


1-5 


4-5 


rof7 tonsL3.-{ 










86caUbres. 










j'fi (II. ft III. 


11 »| 


126 


110*5 


Do. - 


Do. - 




•18 


1-5 


S 


( ^I. 
of«»tons8.S.(u^m 


10 5} 
10 6 


111 
lU 


97*6 
95-6 


Do. - 
Do. - 


Do. - 
Do. 


3 


•18 
-18 


1*5 
1*5 


5-5 
S 


7"of 90cwt.8.H.,L. 


10 41 


HI 


95*6 


Do. - 


Do. 




•18 


1*5 


s 


* V'' } of 5 tons L.8, 1. - 


10 


118*26 


106-26 


Do. - 


Uniform, 1 turn in 
40 calibres. 




*146 


1*8 


9-7» 


. (^ • 


9 8« 


96 


90-5 


Shunt f* 


Do. - 




*llft*«8 


••*-4 


7 




fof««cwt.B.8. lIL- 
andL.8. i 


9 5 


96 


90*6 


Doll.. 
orplam. 


Do. 




•lift '66 


•6 ft -4 


8 


*tr 


IIL 


9 81 


97*6 


90-6 


Do.ll - 


Do. - 




'11 ft -06 


*6ft-4 


8-71 


of 71 owt LA ft 8J3., I. 


9 


106-27 


96*87 


orplain. 
Plain 


Do. - - 


* 


•115 


•6 


6*879 




.of5acwt.L.8.,L 


9 6 


106-46 


101-45 


more. 


Do. 




•115 


•6 


Iba. 
28 


^""^* lof SB cwt, ua.. II. - 


8 


85-6 


72-5 


Woolwich 


Uniform, 1 turn in 




•1 


•8 


9 6f 


104-6 


90-6 


Do. - 


86 calibres. 
Do. - 




•1 


•8 


26 


*5^-}ofiacwt..L.8,L . 


7 101 


88 


78 


Do. • 


Da - 




•1 


•8 


14 


••S"howitserofiao¥rt..L.8,L 


4 6 


46 


42-6 


Poly- 
grooTod. 


Increasing from 1 
turn in 100 to 1 


ao 


0*6 


'5 


— 


Y;?'' } 0' ** cwt., L.8.. L - 


6 2*46 


68-4 


68-04 


Modified 


in 86. 
Uniform, 1 turn in 




•11 


•8 


7*5 








French. 


80 calibres. 












rof a cwt. 
L.8. I. 


5 H 


68*6 


59-8 


Do. - 


Do. - • 




•11 


•8 


•* 




of a cwt. 


6 H 


68-6 


69*6 


Do. - 


Do. 




•11 


•8 


7 


••pr.rWronght j 8.8. 11. 
r I iron of owt. 


4 10 


68 


49-8 


Do. - 


Da - 




•u 


•8 


a 


8.8. I. 




















of • cwt. 


6 11 


66 


68-8 


Do. - 


Do. - - 




•11 


•8 


10 


L L.8. IL 


















rsibs. 


fof ISO lb. steel (moun- 


2 2i 


24 


22 


French- 


Uniform, 1 turn In 




•1 


•6 


1 III. 
J 6 lbs. 


tain). T—L. II., ft in. 
V-nr,} of aoo lb. steel-IV. - 










SOeaUbres. 








U. 11. 


8 2^ 


86 


84 


Do* - 


Do. - 




*1 


•6 


5 


8*^ 


of aoo lb. bronse 
(bcat).»»— 11. 


8 


8816 


29*15 


Do. - 


Do. 




•1 


•6 


4S 




ofaa«lb.bronse.Hark 


8 84 


82 


Do. - 


Do. 


s 


•1 


•6 


6 


. III. 1 










1 







* The length of a Rifled M.L. gun is measured from the face of the musxle to the smallest diameter of the casesble^ 
exoeiiting those having bsse rings, from behind which to the muzzle constitutes their nominal length. 

t Mark V. differs from IV. only in preponderance, the trunnions being placed i" further to the roar. 

^ Those made before 1st January 1868 nave lemcth of rifling same as Mark I. 
Those hereafter re-tubed or manufactured will have same rifling ss the 64-pr. oonrerted gun. 

. As explained at p. 184, all 64-pr8. having steel tubes, whether originally or ,re-tubed Mark IIL guns, and also all of 
Marks I. and II. re-tubed with iron, have th« plain groove. 

V These diflior in the method of sighting, and the sise and shape of cascable. 

** Mark I. was 84 lbs. heavier than 2" longer in bore. ▲ few (seven) were issued to India. 

iVM#. For chsrges, fto. 9— table, p. 264. 
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CHAPTER XII. CHAJ?.xn. 



EXAMINATION, PRESERVATION, AND RE- 
PAIRS OP ORDNANCE AND STORES. 



ktlon Of Ordoanoe. — Memoraudum of examination issued with every 
91111. — ^Periods at which different natures of ordnance must be examined. — ^Mode 
of examination. — How to examine the bore. — When impressions should be taken. 
— Mode of taking gutta percha impressions with B.L. and with M.Ii. guns.— 
Natures of defects osoally found in bore. — How the vent should be examined.'— 
'Natures of defects in or near vent — As to sentencing for re-venting. — Bxamination 
of SA« nttfaga. — ^Defects on exterior of gun of little importance. — Sepalm. — 
What can be performed in the field. — ^Re-coppering, ac^nsting new fore sights or 
clamping screw for hind sights. — Re-venting. — ^Repairs at certain stations. — 
Adjusting Ifillar's sights to a S.B. gun. — Be- venting heavy guns. — Re-bushing 
7-inoh K.B.L. — Repairs to be carried out in an arsenal. — Preaervmtion of Oniui 
suid VtttlBfo. — Painting, browning, lacquering bore. — ^Vent plugs. — Sights, how 
preserved. — ^Blueing. — ^Bronsing.— Preserving screws should be used. — ^Tablos«— 
Cleaning and examining tools for S.B. Ordnance. — Rifled Ordnance.— Venting 
tools. 



Examination. 

Every artilleryman should know how to examine the weapons with 
which he works, and should understand what defects in guns are serious 
and what defects may be disregarded, while it is of great importance Importance of 
that the examination of both guns and fittings should be very searching examination, 
and exact, otherwise a small flaw left unnoticed may endanger the life 
of the gun in the future. 

Gods must therefore be frequently examined at out-stations,* but as Final condem* 
it requires great practice and experience in order to become a compe- nation. 
tent judge of the various conditions of all the different natures of guns 
in the service, it has been directed that final condemnation shall be 
pronoiinoed only by the authorities of the Royal Gun Factories. 

In all cases, however, where there are sufliciently serious defects Provisional 
(p. 218), or if there be any doubt as to the serviceable state of the gun, condemnation, 
it must be provisionally condemned and a report made of the same as 
mentioned in Appendix, p. 243. 



• This will be done by the Inspector of Warlike Stores or other competent person, 
as mentioned Appendix, p. 243. 
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CHAP. XII. 



GUDS 

examined, &c. 
before issue. 



Memorandam 



As described at p. 104, eveiy gan before being passed into the serrice 
is carefoUj examined after proof, and in the case of R.B.L. gims^ with 
reference also to its breech fittings. 

It is then marked with the broad arrow in front of the vent, and if 
it be a rifled gun a memorandum of examination is filled in, which is in 
fact a register sheet for that particular piece. 

This memorandum of examination always accompanies the gun and is 
of examination. Jq possession of the officer in whose charge the piece may be. In it is 

given the information required by any one who has to examine a g^n, 
viz., the material of the bore, and, in the case of the muzzle-loading 
ordnance, a short description of the construction, with a wood cot 
showing the gun in section. The defects in the gun at the tune of i£s 
issucy^ the number of rounds it has fired, and the subsequent examinations 
are also stated. When a gun is returned to the R.G.F. for repairs, a new 
memorandum of examination is made out after the repairs are completed 
and sent out with the gun on re-issue. 



Periods of 
examination. 



83«giuu. 



Biiledgimi, 



Periods of Examination. 

With regard to the periods of examination the following rules are laid 
down : — 

Every gim must be examined aft^ firing a given number of rouDds 
with projectile as under : — 

Bounds.. 



S-B-Caatirongu^s { g^^ }S t. cSl^T ^ «.d upwards 100 

{9-inch 
8", 7^ 
40-pr8. 



guns and upwards 
and 64-prs. 
and under 



50 

loa 

150 



Preparing a 
gon for 
examination. 



Cleaning with 
potaBh water. 



Mode of Examination. 

The bore should be thoroughly cleaned, as it is not possible to detect 
small defects, which may sometimes be of importance, if the bore be in 
a rusty or very greasy state. If care has previously been taken 
in keeping a gun tolerably dean, it will probably be sufficiently pre- 
pared for examination by washing, brushing, and drying with tow or 
a clean sponge head. If, however, there be hard rust which will not 
yield, or a thick coating of lacquer or grease, the bore may be cleaned 
either by firing, if circumstances admit, one or two scaling charges, 
about one-third the full service chaise, ¥rithout projectiles, which will 
usually loosen the scale, or by the use of hot water and potash, in the 
following manner : — 

About a gallon of boiling water is poured on one pound of black 
American potash, and an old sponge covered with a canvas cap, or some 
substitute to make it tight to the bore, is dipped into the solution. The 
bore is then rubbed till the dirt is loose, when the hard brush will 
remove it ; it is then wiped dry with tow, &C., and slightly oiled. The 



^ 5e< p. SI 7. The position of defects developed on sexricc are noted in a similar 
manner. 




68-pr. 
5S-pr. 
43 pr. 



S2-pr., 63 cwt 
32-pr., 5S cwt. 
S2-pr., 56 cwt. 
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potash water must be used very hot, and the sponge must be very tight, CHAP. ttt . 

or the process is ineffectual. If the dirt be very thick in the small 

grooves of the Armstrong guns, a common pricker with^the point filed flat 
is useful. No sharp edged or pointed scrapers should be employed for 
cleaning the bores of rifled gims ; they are unnecessary, and are liable to 
injure the rifling. 

The bore, being thus cleaned, should be examined by aid of a lamp ; Examination 
if the surface is slightly wet the detection of defects by this means ^J means of 
is greatly facilitated. A sharp pointed pricker is used to ascertain the ^°^P* 
extent and position of any flaw, the stave being graduated in inches so 
that the distance from the muzzle may be readily ascertained. A spring Spring 
searcher is also used to detect defects, and with B.L. guns in such a searcher. 
manner that each groove shall be traversed in succession by one of the 
points. A pricker with ^blunted point,'' or rather a flat edge, is also Blunted 
supplied, and is useful in searching the defects in coiled barrels. pricker. 

Moreover, should there arise any doubt as to the state of the bore, or 
should there be any appearance of Assures about the vent, the gun would 
of course be examined at the discretion of the officer in whose charge it 
is. 

As to taking impressions generally speaking : With S.B. guns it will 
usually be only necessary to ta^e one of the vent and that poition of the 
bore immediately adjoining it. With R;B.L. pieces impressions would 
only be taken when flaws were seen, and as a rule of the breech bush in 
the gun and of the face of the vent piece. With converted guns impressions 
of the whole of the powder chamber showing also the joint where the cup 
closes the end of the bore should be taken. With R.M.L. steel-lined guns, 
unl^ scoring, damage by shell, or incipient cracks are thought possibly 
to exist, an impression oi the vent would very often be sufficient. 

Examination of Bore. 

For the purpose of this examination tools are provided for S.B. and Bore. 
Rifled guns respectively as shown in Tables, pp. 236, 7, 8. 

Should any defects be discovered they need not be taken notice of, in Defects in 
the case of S.B. guns, unless they are (V^* 1 deep in rear of, or (X^* 2 deep S.B. guns, 
in front of the trunnions, or unless they have jagged edges likely to retain 
pieces of cartridge ; and in the case of rifled guns, unless they are new Defects in 
defects not shown on the memorandum of examination, or old ones which rifled guns, 
have materially increased. If the defects however, be of the natures Impressions to 
mentioned, impressions must be taken of the bore. he taken. 

For S.B. guns an impression of the defect will be taken by means of Temporary 
a pricker having a copper pan attached to it below. This impression is impression, 
only a temporary one taken with a mixture of soft soap, bees-wax, and 
treacle.* With rifled guns a special instrument is issued for the purpose, 
vide p. 63, or should that not be available, wood blocks such as Uiose 
shown below for taking impressions of the whole length of the bore may be of powder 
used. They can be made by any carpenter,f but it requires some practice chamber, 
to take good impressions with them. It is therefore advisable to take 
impressions of the powder chamber if possible with the special instrument 
provided with examining tools. 

In all cases where there is any doubt as to the state of the bore, Long im- 
in the case of rifled guns, impressions should be taken of the whole length pressions. 
by means of these blocks. § *^^^' 

* Sbonld a permanent impresnon be required it must be taken with gutta»percha 
with whaterer means may be available, 
t These blocks are therefore not issued. 
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The wood blocks are thus nsed; — 

Blocks A (tapering from the centre for B.L. guns, and from the 
iireech for M.L. guns) with their wedges B should be made to Bait 
tlie diameter of the bores to be taken, leaving room for about 0'25 inch 
of entta-percba when the wedge or wedges are driTOn home, and proceed 
as follows :— 
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A sufficient quantity of gutta-percha, having been softened in water qhaF. XII. 

just under the boiling point, is well kneaded and worked to expel the 

air and water, and is laid along the block A, which has been previoosfy Fteparation of 
prepared by rubbing it over with a little soft soap. The gun is so *^® pitta- 
placed that the impression required will be taken upwards, ' the block ^^^'^ 
A is inserted into the bore, and the wedge B (if a B.L. gun by 
simultaneous blows at both ends) is driven well home with mauls; 
a small wedge C is then forced between the ends of the blocks A and B. 

IfSTHOD OV USING THB WoOD BlOOKS VOR TAKING GuTTA-FeBOHA ImPBXS- 

SlOirS OF THE BOBBS OF QuNS. 

Scale 7^ size. 




.' — \ 




This can easily be withdrawn in about 10 or 15 minutes, according 
to the temperature, when the impression has become cold, and thus gives 
slackness to the wedge B and the block A, which are withdrawn in the 
order named together with the impressions, which can be readily removed 
from the block, being prevented irom sticking by the soft soap. 

Before impressions are taken the bore should be quite clean but 
slightly greasy ; if quite dry the guttarpercha will adhere to it, and the 
impression be damaged in removaL 

To use the <* instrument for taking impressions of vents" gutta^ 
percha prepared as above is laid on a gun metal plate secured by screws 
to a frame. The frame is attached to a long hollow handle, and is so 
made that the upper portion * can be raised or lowered by bell-crank 
levers worked by a right and left-hand screw. This screw forms part 
of a rod passing through the frame handle, and to the outer end of the 
bar, &c, is attached a cross handle by working which the plate carrying 
the gutta-percha can be forced up against the surface of the bore or 
powder chamber when required, and lowered when the gutta-percha is 
sufficiently hardened. 

In order to note in returns | the position of any flaw, kc. upon an 
impi'ession, their distance from the muzzle is measured in inches and 
noted as up, right of up, &c., as the case may be.} 



Instruments 
for taking 
impiession of 
vents. 



Position of 
flaws, &c., 
how noted in 
returns. 




* The upper part of the frame itself answers as a plate for some natures, 
t Vide Appendix p.245» 

X Defects in powder chambers of B.B.L^ guns are measured from the breech end, 
and noted in a similar manner to defects in the bore. 
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CHAP.XIL 

S.B. guns. 
Corroeion of 
bore. 

Rifled guns. 
Tool marks. 



Wearing of 
the grooves. 



Defects in 
wrought iron 
barrels. 



Certain defects 
of little impor- 
tance in coiled 
barrels. 




Drfects in Bore. 

In S.B. guns the bore is liable to be much corroded if exposed to the 
action of saJt water, and occasionally a flaw in the metal leaving a hole 
maj also occur. Generally speaking, however, the defects which ooa- 
demn such pieces will be found at or about the vent, vide p. 221-2. 

With rifled guns the following defects are likely to be found. 

(1.) *' Tool marks," or slight irregularities and scratches caused in 
manufacture during the boring and rifling.* 

With steel tubes, on account of the hard smooth surface, these are 
more apparent and have been at times mistaken for fine cracks when 
running along the bore. To an experienced eye, however, the difference 
is easily perceptible. 

(2.) Slight wear of the sides of the grooves from the friction and 
over-riding of the studs of projectile is also found at times, but this tak^ 
place as a rule only in gune having iron tubes, or when with steel tabes 
a uniform twist is employed with a heavy gun. 

(3.) With wrought iron "A" tubes f imperfections of weld always exist, 
and scarcely any are quite free from them ; they are^ however, of little 
consequence as a rule, unless they are found to increase very much 
when the gun is used. 

The following are the technical names of the several defects likelj to 
be found in wrought iron barrels : — 

^' Coil marks,'* where the line of coil running round the barrel is 
visible, the weld not being quite perfect ; but in tlus case the defect has 
no appreciable depth, and is of little consequence. 

^*' Defective welds," the same sort of defect as ^ coil marks,*' but de^>er 
and more important ; they run round the bore in coiled barrels, and alon^ 
it in solid forged barreb. 

" Specks," small spots and pin holes in the metal, caused by dirt in 
iron, blisters, &c. These sometimes occur in clusters. 

^ Flaws," larger defects of the same nature. 

** Longitudinal cracks" are also found in solid forced barrels, caused 
by the gas eating into the defective welds and splitting the barrel 
lengthways. 

" Scoring " or " Guttering " about the seat of the projectile, caused 
by the rush of gas through the windage in M.L. guns, occurs in the 
coiled barrels of heavy guns (few of which have been made), and 
*^ longitudinal cracks " are also sometimes developed. 

The experience of years has proved that flaws, coil marks, and 
even defective welds are of little importance in guns not exceeding 
the size and power of the 7-inch B.L. gun. The importance of a defect 
depends in a great measure on its position in the gun, one in rear of the 
trunnions, especially if in the powder chamber, being more dangerous 
than one of the same nature and extent in front of the trunnions, as the 
powder gas acts much more rapidly upon it, and it is liable moreover in 
M.L. guns to hold a piece of ignited cartridge. Few instances hare 
occurred in which defects in coiled barrels have caused accidents or have 
increased in any material degree after issue, unless they exist in the 
powder chamber, and for this reason no guns have been issued for some 
years past with any defect except of the most trifling character in that 
part of the bore. 

* A chip or grain of aand getting between boring or rifling head will canae anch 
tool marka, while the emery powder naed in lapping leaves very fine nuirka on the 
hard Borface of the steel tabes. 

The material of which the barrels are made has for some years past been stamped 
"inzzle, and is also entered in the « memorandam of examination." 
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It has been found that in M.L. guns having coiled iron barrels CHAP.'Xn. 

(64-pr8. and a few of the heavier natures, see p. 167), the tube is liable 

to split in the chamber in continuation of the edge of one of ^^ Longitadinal 
grooves. This, together with the difficulty of getting the material sound, ^acfai in 
has led to the abandonment of coiled iron for the barrels of all, except the ^^'^'^* 
converted guns, in which there is a peculiar gas escape to indicate when 
the breech portion of the inner tube is split. 

(4.) Steel barrels are fortunately free from the defects so inherent to Defeots in 
wrought iron, and generally show us a beautifully smooth and even '^^^ barrels. 
Bur&oey very slightly scored by a number of very minute tool marks. 
Occasionally a small piece is found chipped out as it were, but leaving 
a smooth hollow behind it^ which if small is quite an unimportant 
defect. 

LfOngitadinal cracks at times occur which develope into splits. When Longitadinal 
such are found they are of far more importance than similar cracks in a ^^'a^^* 
wrought iron tube. 

A few instances have occurred in which steel tubes have split on Splitting of 
service from the bursting of a shell inside the bore ; in some of these ?^^ banrete, 
the tube split at the muzzle. In cases where steel barrels have split in ^^ ^^^ed. 
M.Ij. experimental guns when being tested for endurance, the crack has 
commenced at the edge of one of the grooves (as in coiled barrels) and 
extended into the powder chamber ; as a crack in the chamber, should it 
exist, might be so fine as not to be visible from the muzzle, it is essen- 
tial that impressions in gutta-percha should in all cases be taken of the 
chamber of rifled M.L. guns, as before stated, and care must be taken 
to discriminate between a crack and a superficial streak or tool mark. 

(5.) Scoring or guttering was caused by the rush of gas round • Scoring or 
the projectile in R.M.L. guns due to windage, and was common to both S^^^"^g* 
iron and steel barrels. In small guns this was very slight, but when 
very heavy charges were used the surface of the bore was gradually 
eaten avroy to a considerable extent, but even in extreme cases scoring 
has not caused the destruction of a gun, though in some instances 
acting on the comer of a groove it has tended to split the tube. For- 
tonatelj we may now look upon this species of defect as a thing of the Prevention of 
pasty for by the new mode about to be adopted of closing the windage scoring by 
upon firing, scoring will be entirely provented. g** checks. 

Thus, upon examination of the 80*ton gun after firing 94 rounds of Gas checks 
charges of 370 lbs. powder, copper gas checks having been employed *o prevent 
with all the projectiles fired, the surface of the tube showed hardly the ^^'^ff* 
least trace of scoring. 

(6.) Again, we have sometimes " dents '* or " abrasions " caused by Dents or 
the bursting of a shell in the boro ; these are as a rule of very little i^**?^!?^ 
importance. In one or two instances muzzles have been blown off|^^^^|^ 
from this cause ; but generally the only result is to cut up and graze 
the bore more or less. It is found that such injuries seldom interfere 
with the efficiency of the piece, and an armourer can generally file down 
any metal set up in the bore. 

Sentence as to bore. 

In sentencing a gun according to the state of the bore, it is essential Sentence 
to discriminate between defects which are characteristic of the material, ^ ^ ^^* 
and cannot wholly be avoided in manufacture, and those which are 
created or developed on service, such as cracks in a steel tube. In 

* This wear is principallj over the top of the projectile where wiDdage is greatest 
owing to projectile resting on its lower studs. 
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CHAP. Xn. coiled barrels defects are often numerous and generally of little impor- 

tencey while in steel barrels the case is reversed ; defects seldom occpr, 

but when thej do they are of great importance. 

It is almost impossible to lay down any definite rules as regards the 
extent or depth of a defect which should necessitate the condemnatioii 
of a barrel ; a great deal must be left to the judgment and experience 
of the inspector. 

Sentence on Unless tliere is reason to believe that there has been some material 

coiled bairels, change from the former state of the defects^ a gun with a coiled barrel 

need not be condemned. Speaking generally^ the depth of a defect is of 
more importance than its extent, but, should a defective weld run riff hi 
round the bore, the gun would be liable to part at that pointy and must 
be considered unserviceable. The best method of testing a gun is 
to take an impression of the defect, then to fire a few rounds and take 
another impression ; if on comparing these impresnons the defect does 
not appear to have increased, the barrel may be considered as serviceable. 

Solid forged. In solid forged barrels a flaw running lengtiiways has a tendency to 

develop into a crack, especially if it occur in the powder chamber. If 
the inspector finds a case of this kind he will put the gun aside, bat he 
will endeavour to discriminate between this and a mere streaky line, 
which is unimportant. 

Steel barrel. As to steel barrels, any crack, however fine, v^uld neoessitate the 

provisional condemnation of the gun. 



Exandnation 
of vent. 



Ganging. 



ImpreMionB of 
vents. 



Effect of firing 
on vents 
of rifled M.L. 
gnns. 



Be-venting. 



Examination of Vent, 

Besides examining the bore of a gun it is necessary especially to 
examine the vent-bush itself, and that part of the chamber or b<Mre of 
the piece where it enters. For this purpose in S.6. and R.M.L. gnns,* 
the vent channel in thoroughly cleared and scraped, and then gauged 
by means of a set of gauges issued for the purpose. 

It is not uncommon to find a *< choke " where the metal has been set 
up near the bottom of the vent ; this should be removed by a drill or 
rimer before the gauge is taken. 

A clean impression of the bottom of the vent must also be taken, this 
will be taken with the improved instruments for taking impressions of 
bores, the plates for which are now fitted with ends to suit the chunbers 
of guns {see § 2032), or they amy be taken with the instrument pro- 
vided among the tools for venting ordnance, if this latter and the proper 
blocks are at hand. 

Defects as to vent^ and sentence. 

The efiect of service on a vent is seen either by a gradual increaee to 
the clumnel of the vent itself, by an irregular wearing away of the 
bottom, by the metal of the vent setting up, and the gas forming a hoUow 
ring round it, or by fissures or hair lines radiating into the metal of the 
bore from the edge of the vent bush. 

The following are the existing I'egulations as to sentencing guns, either 
for re-venting f or condemnation, according to the state of their vents. 

(1.) S.B. and Rified. — To be re- vented if 0"-3 gauge passes down. 

(2 a.) S.B. unbushedj guns. — Should there be a cavity at the 
* 

* K.B.L. guns being yented through the breech-block or yent-piece, yide p. SS3 
for mode of examining the same. 

t For re-yenting, yide p. 2S8. 

t Very few of such gnns wonld now be fbnnd, as all gons issued from R G.F 
since 1855 have been bashed, yide p. 12. Still S.B. guns might have to be ^wn 
from stores abroad where onboshed guns are occasionally on charge. 
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bottom, or any hair lines or flasoree, the extent of the defects will be CHAP, zl 
meunred on the impresBion. If they be of a length beyond ■ 2-inch, bat ^ , , . 
notexceeding 'SS-inchfromtheoriginal centre, the gnn will beeentenced _gj^ 
for cone venting ; if '35-inch, but not 5-inch, for through venting ; if 
beyond tliat limit, the gun will be reported provisionally as unsetTiceable. 



UjtBUttUCD GUNB. 




(2 b.) S.B. Bushed guns. The defects ucoally found round the vent of I 
bflshed guns, are the giving way of the iron round tlie bush, from the 
gas getting in between the two metals (tee Fig. 2), and tlie fisEures or 
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CBAP. XH. hair tinea, which radi&ta in the iron, from the edge of the vent Inuh 

(*M Fig. 3). 

BnSHBD Odh*. — Vig. S. BiTSiiED Gms. — Kg. >. 




The met&l round ■ bush begios to give way almost immediatelj after 
a gnn is vented, forming a hollow ring round it, which gradufiUy in- 
craaaea. So long as thU wear is uniform, and the edges are not jagged 
it IB not of importance ; and guns will not be re-venud or condemned 
for this cauM until the ring haa become 0-1-inch deep, or O-I-inch 
wide, li, however, the edges are ragged, or if ooe side has given wa/ 
much more than tbe other, bo as to be tilielj to hold a piece of nncon- 
sumed cartridge, the examiner must use his discretion as to seutencing 
the gun, it being impossible to laj down fixed rules for all cases, 

Fiaaures or hair lines, radiating in the iron from the edge of the bush, 
will be found in bushed guns. There will often be one on either side, 
and a third to the front. The examiner will carefully trace the fine 
lines on the gutta-percba impressions, and if they extend mora than one- 
tenth part of the circumference of the bore in any direction, measored 
from the original centre, he will provisionally condemn the gun. One- 
tenth may be taken as — 

68-pr. • - - 24 inches. 



32 ,. 
24 , 



H 



(3.) RJU.L. Should the ring (Fig. 2) above, worn away round bottom 
of bosh, be 0"'l wide or deep, or jagged and irregular, so as to be in tbe 
opinion of the examiner likely to retain a piece of cartridge, the gun 
would be condemned for re-busbing and if possible with a cone bush (vide 
p. 233). If already throagh boshed the gun must be condemned. In 
case of hair lines radiating from the edge of the vent in steel lined pieces 
the gnn must be provisionally condemned should the hair lines be 1-inch 
in length, unless when directly to the front or rear, when the limit of 
condemnation is smaller, \ inch, owing to that position beiog the worst 
for the development of a crack. The measurements arc taken from the 
edge of the bosh. 



EXAMINATION^ PBESEBVATION, BEPAIBS. 223 

Examination of R.B.L. fittings. CHAP. XII. 

We next come to the fittings of R.6.L. guns. 

(1.) The breech-screw will be examined with the straight-edge, in Examination of 
order to ascertain that the face is quite fiat and true ; if it be not, it will breech-screw, 
be filed ; the thread should be examined by tapping with a wood mallet, ie^r, tappet, 
and should not be broken or burred, but a considerable portion may be ^ P""' 

removed, if injured, without destroying the efficiency of the screw. 

The lever and tappet should be sound ; the lever handles of naval 
guns are sometimes broken off*, but the lever can still be used in this state, 
though not so oonveniently. The keep pins must be sound. 

(2.) The vent-piece is the most important fittuig, and should be per- Vent-piece and 
fectly sound, neither cracked nor bulged. The back and sides when breech bush. 
tested by the straight-edge, should be quite flat and true ; the fracture 
of Tent-pieces is frequently owing to the back not being true to the face 
of the screw. The copper ring on the vent^piece, as well as the breech 
boah at the end of the barrel, must be sufficiently high to prevent the 
action of the gas on any part of the iron.* The angle mce of the 7-inch 
vent-pieces should be flat, and should work truly against the end of the 
barrel, and the <' nose " should fit closely, but not too tightly, into its 
place. The bush of a breech-loading gun will be sentenced to be re- 
newed if found to be so much expanded that the gas could escape 
between it and the tin cup or vent-piece, and when it is not possible 
to remedy the same by facing. The copper bushes in the neck of 
the vent^piece should be in good order ; if they are so much worn 
that a 0*3-inch gauge can pass through, the friction tube is liable 
to be pulled out without being fired, and the bushes wiU be renewed 
from Uie spare sets issued for the purpose. A cavity frequently forms 

at the angle of the vent channel, but this (which should be examined { 

with a probe) does not entail the immediate condemnation of the vent- 
piece, unless the examiner considers it dangerously large. ^ 

The cross-head should not be loose, as instances have occurred of its Cross haad. 
being broken off whilst firing. 

ExamifuUion of Exterior, 

In examining the exterior of a cast iron gun the points to pay attention Defects on 
to are the soundness of the trunnion and cascable loop. exterior of 

Very ccmsiderable defects may exist on the exterior of a wrought ^^"^ 
iron gun, without the strength being affected. Hardly an instance has 
yet occurred, with the present clasd of rifled ordnance, of the exterior 
of a gun failing, unless the interior has first shown signs of weakness, 
or been strained in an extraordinary manner. 

Defective welds on the exterior near the muzzle are sometimes 
developed in the B tube ; these are of no practical importance, and a 
gun should not be condemned on such grounds alone, though it should 
be exchanged when an opportunity offers. 

If it be found that a shell has burst in the bore, the exterior will be 
thoroughly scraped with old swords, and cleaned (with potash water, if 
necessary), in order to ascertain whether it is perfectly sound. 

It occasionally happens with wrought iron guns that on firing the Bifled gons. 
outer coils shift ; if on examination the shifting is found considerable, 
the gun will be provisionally condemned, but a slight shift, which is 
sometimes perceptible when the gun is first used, and which has gone 
no further afterwards, may be disregarded. Unless there be reason^ to 
suspect damage on the exterior, it will not be necessary to scrape the 
whole of the paint off the exterior whenever a gun is examined. 

* Particular attention should be paid to the fitting and facing of rent copper ring and 
breech bnah, eapeciallj with the 40-pr. R.B.L., where tbej should be f^qnently faced. 

40153. Q . 
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CHAP. XII. Large defects on the exterior are noted on the ^* Memorandum of 
Examination.'' 



Repairs in the 
field. 



Repairs at 
stations. 

Repairs in an 
orsena]. 



Coppering 
B.L. guns. 



Inserting a 
boeech bush 
copper. 




^^^ ^g.„ rJLeiiMrgwcycg of Cum in Plmne op 




The above sketch rqireBents a defective weld inithe exterior of the 
'< B " tube of ad-inoh ILMX. gnn. The opening, a&r 7 Tonnda (2 bat- 
texiDff, 5 full), extended W*6 roond the chftse at about 12'' fsxm 
muzzle. The gun was then sant to the Royal Gnn Factory for exami- 
nation and rqMtir. It was submitted to the test of firho^ 40 battering 
rounds, and the crack then extended 16'^* 5 fiirther, but no other altera* 
tion took place. 

This result shows that defective welds near the muzde are of no 
practical moment, and that no gun should be condemned on such grounds 
alone, although it should be exchanged when opportunity affers. 

Bepaibs. 

The repairs of guns and fittings may be divided into :— 

I. Repairs which can be carried out in the field with the stores 
issued for the purpose, or such as can be improvifled. 

n. Such as can be carried out at certain stations provided with 
special means. 

III. Those which must be performed in a large arsenal 

I. — Repairs in the Field. 

(a.) B,B,L, Coppering^ t.e., replcunng or repairing breech bush* 
copper or veni^piece copper ring^ cts the case may be. 

Detailed instructions are contained in the boxes of implements f issued 
for refadng and renewing both the vent-piece copper ring, and the 
breech bush copper. In the operation of refiuung, only just sufficient 
copper must be removed to render the angle face quite smooth and trne. 

A beaiing is put into the bore in front of the bush for the boring 
spindle to work upon and the face of the breech bush which is to fit 
against the A tube being red-leaded, the bush is screwed into the gun 
as a trial, and on being unscrewed, if the red lead shows it does not fit 
all round, it is scraped or filed down on the high parts. It is important 
that the face should fit perfectly tight to the barrel, for if the slightest 
space be left, the powder gas would eat into it. On being screwed in 
finally it is sent well home hy striking the lever with a handspike. The 
ring is then upset with the upsetting block; it is next bored oat, the 
spindle is introduced through the breech screw, there being two bearings 

* As to 7-inch bush, ride p. 234. 

f Each B.Ii. battery, in addition to spare articles connected with the breech-loading 
apparatus, is supplied with a box of &cinff implements weighing 105 lbs., and con- 
taining 25 articles required for refacing the vent-pieces and bush rings, and with a 
set of special tools in two boxes, together weighing 83 lbs. 
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in the breech-screv, one in iront sod one behind, and the knife is fixed WAP. ZU., 
through the spindle in the vent chamber ; the spindle is turned bj a ~~~ 
wrench toA fed to its work by means of tbe breech-ecrew. After boring, 
a diAbrent tool n fitted through the spindle, and tbe copper is &ced 
to within *03 of an inch of the face of the A tube, the cone part being 
left'ISbroAd. 

Scaawnca ct Bbkecb Bdsu CoppaR. 
(DisgnmNo. I.) 
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BouKG AKD F^cnra Bmmmcb Boh Corrn. 
(Dii^nuii No. 9.) 
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The vent-piece copper ring can be repeatedly refaced until the angle CHAP. Zll 
face and the back edges meet. After Uuh it can be removed by striking — 
it a flew smart blows with a hammer on the cone &ce, when it is so 
expanded that it flies ofi". The new one is put on by hand, and the 
veot-piece faaring been placed in the gon front to the rear, the ring 
is Torced on by screwing op the breech-screw. It is well to place one 
of the guide blocks in the face of the breech-screw to prevent its 
injuring the copper. 

The operation of re&cmg is shown in the diagram below ; the facing Be&dng 
lool forming a conical face ezactiy fitting into the hollow made in vent-pieoe. 
Iireech bosh. 



Akolx-paciso Ta^T-riECK Rcto. (Diagram No. S.) 




(6.) Be-veiiti»ff a Vent-piece. 

In boring out the old bush a bearing can be obtained for the drill by To re-vaot 
laahing a handspike across the wheels and performing the operation B.B.L. in the 
with Uie vent-piece placed in the go"- Care mnst be taken to drill ^^'^ 
nght down to the bottom of the copper before removing the screwed 
piece at the top, otherwise some difficulty will be found in removing 
ilie lower piece (or pieces). The bush is to be renewed from the spare 
ones isBoed for the purpose in the manner described at page 52. 
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CHAP.Zn. 



(c.) Adjuitmg New Trunnion Sights. 



A^tosting new Fore-sigbts, whether on the tnumion ring or elsewhere, are liable to 
traimionfi^ts. get damaged on service, and as the spare sights are issaed with foogh 

kayes, some simple mode of adjusting a new fore sight should be knowiL 



Baqdiite 



Opoatioa. 



Be-adjusiing Trunnion Sights o/BX. Fieid Guns an Service without 

the aid ef Sightimg Instruments, 

As sighting instroments are no longer issaed to batteries and onlj 
to some stations, it may be found necessary to adjust damaged tronmon 
sights on serrice without them, this may be done in the fcdlowing 
manner, viz^ by making wooden copies of the proper instruments. 

The requisite materials are : — 

Two blocks or discs of wood to fit into breech andmuztJe. 

Two rectangular pieces of wood long enough to project beyond the 
tangent sights on each side, and of such width that the upper edge shall 
be levtX with the top oi the right tangent sight, when die lower edge 
coincides with the line of horizontal axis marked on the breech and 
muzzle. 

Four sonews to fasten these pieces together. 

Two sUk or fine thread lines. 

The object of the following operation is (o obtain a line on each side 
of the gun through the tangent d^t notdi parallel to the axis of the 
boro. 

(1.) 'BonoTe the hteeeh-aarew and fosta the breech and muzzle discs 
in the gun securely by wedgea. 



(^2.^ Fasten the two rectangular pieces 
edges « h (see Fig. ) lerd, treatix^ than 



together and plane their lower 
\ one paeoe. Then square up 



FoalS 



^ 



» * J^JS,- 



■ 
■ 



a tine r ^at the c«itn? of «vh &; riirht az^ks to « Is and cut away the 
wtwdon ooe $ade oc r, i:x cc^r ibu r .^ max l^ bcoo^hi against tbe T«tkal 
*^^^ on the fcace cf the breech cr e^aaje. ' 



^il ^^'^ bcin^ « * a^Ainsi tbx hccircc^I Kmw aalc^ the TVtacal fine 
mntei oa the bm<h» and £«^ the Kwnls Vr two scmre to the disc 
in the bceech of the gum. 

t4.> Ott awmy Ae tc<fi ucifl h b |p^ wnh tWIaMa of &e notdi 
artketMiiM jght ou wh sdile. the 'weft sde r# wiD fequirelobe 
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(5.) Then with a rale brought by eje parallel to the axis of the gun, CHAP. XII. 
mark lines s s on the top of the boards opposite the tangent sight notches """^ 
on each side ; this can be done sufficiently accurately by eye, as any error 
is corrected in the after operations. 

(6.) Bemove the boards from the gun and separate them, fastening 
one at the breech and the other at the muzzle, taking care to adjust 
them to the horizontal and vertical lines on the gun. 

(7.) Stretch silk lines on each side of the gun from the marks s s 
on the breech and muzzle board; they should pass exactly through 
the bottom of the notch of the tangent sights. If they do not they 
most be moved to the right or left until they do, but care must be taken 
always to move the line the same amount both at breech and muzzle, 
so as to keep it parallel to its original position. These lines are parallel 
to the axis of the gun. 

(8.^ The leaf is filed down to the right height, t.e., the level of the A^iasting new 
silk Ime. In doing this it is usual to raise the silk both at breech and tnmnion sights. 
muzzle by the thi(£ness of a piece of paper, when it should just clear 
the lea^ and when the paper is removed it should touch the uame. 

(9.) The position for the apex on the trunnion sight is then ascer- 
tained by the length of radius for each nature of gun (see table, p. 69), 
measured firom the notch on the tangent sight. The apex is not in the 
axis line of the sight, except in 6-prs. and 9-prs. 

In 12-pr8. it is 0" * 05 to the rear. 

„ 20-prs. 1 

„ 4a-pr8. J. 0"-2 „ 

„ 7-inch J 

(10.) Remove the sight from the gun, place it in a vice, and file down 
the front and back slopes. The slopes should be sufficient to form a 
point when the gun is at its highest elevation. 

(11.) Replace the sight in the gun and file down the lateral slopes, 
so that a true edge is obtained under the silk line, care being taken that 
the top of the le^is not made too sharp, as it would be liable to injury. 
In the case of a 'screw trunnion sight, a curved line is marked by a 
scriber, to show the position of the metal surfiEM^e of the trunnion when 
•the sight is screwed home. 

(12.) The trunnion sight is again removed and the back slope is 
roughed, so that in laying a gun there may not be too bright a reflection 
presented to the eye. 



(rf.) R.M,L.— Replacing a broken Clamping Screw^ 9-pr. L.S. 

The mill-headed screw employed to damp the tangent sight of the Repladoig 
9-pr. RMJj. guns, Mark I. and II., L.S., is occasionally broken oflf near ?>«>ken olamp- 
the head, and can be replaced as follows : — ^^ ■®'*^" 

Remove the screw (A) which secures the steel projecting patch (B), 
drive out the latter in the direction of the breech by means of a copper set. 

With a piece of hard wood applied through the hole bored in the gun 
for the reception of the sight, drive out the gun metal sight socket. 

Take out the broken clamping screw through the hole in the back of 
the socket, replace it by a new one, and put the socket back into its 
placey securing it there by reversing the foregoing operations. 



i 
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CHAP. XII. 



9-FB. Wrouoht Iron B.M.L. Gun of 8 Cwt. 

Diagram illustrating the replacing of a broken Clamping Screw. 

^ full ^e. 




Adjusting 
B.M.L. rore* 
sights on 
senice. 



(e.) Adjusting new Fare Sight. 

7-pr. or 9-pr. — Spare dispart sights are issued rough, in case the 
sight in the gun should get broken, and a wrench is supplied for 
removing and replacing it. To fit the new one it will be neoessarj to 
level the gun longitu^allj along the bore, and to screw the rough 
sight home into the dispart patch, bringing its leaf parallel to the axis. 
Then file the top down until it is level with the bottom of the notch on 
the tangent sight. This can be done by placing a piece of metal the 
thickness of the depth of notch on the top of the fore sight. Measure 
the radius also from the back of the tangent sight, and file the back 
and front slopes. With a rule or straight-edge mark the centre line on 
the top of the leaf opposite the line of vertical axis engraved on the 
dispart patch and muzzle of the gun, and file up the front side slopes to 
this line. Remove the sight from the gun, rough the back slope, clean 
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and blue it (as described at p. 249), and replace it in the gan in the CHAP. ZXI. 
same poeition. 

16-pr. — To adjust a new screw trunnion sight for a I6-pr. B.M.L. Adjasdng a 
gnn, proceed as follows : — new tnmnion 

Screw in the new sight with rough leaf/ then place the gun upon ®^fi^^*^®F* 
level ground and lay with an un^tmaged sight upon some distant l^^' ^^'L- 
object . (not less thim 2,000 yards away), the tangent sight being ' 
at zero. File down the top of the leaf of the new sight until it 
is in a line with the bottom of the notch of its tangent sight and the 
object. 

Mark the length of the radius from the back of the tangent sight, 
mark the muzzle direction on the sight leaf, then remove the sight 
and file up the front and back slopes. 

Replace the sight and file down the side slopes until the gun is 
accurately laid on the same object by both sights. 

Rough the back slope, polish and blue the sight, and so complete it. 

N.B.( — There is a dight error in this method, for the line of sight 
will cross at the distance of the point upon which the gun was laid 

The following is another method which may be adopted, but which is 
less accurate than the foregoing in some points and requires more time 
and material. 

It is less accurate in some cases because the sights are not interchange- 
able in reality (as mentioned at p. 115), and they are here treated as 
though they were. 

1. Place a block of wood in the muzzle of the gun, and on its face 
pivot a piece of wood, having an oblong slit cut in it through which a 
screw passes forming the pivot, and also serving to tighten it against 
the disc in the bore. 

2. Stretch a silk line from the bottom of the tangent sight notch 
across the top of the undamaged trunnion sight, and attach it to the 
piece of wood pivoted on the muzzle disc, which must then be screwed 
up tightly. The silk line will give us a line parallel to the axis of the 
piece, and passing just over the centre of the leaf of the fore sight. 

3. Remove undamaged sight, and in its place screw that which is to 
be adjusted (with a rough leaf), file its leaf down until level with the 
silk Une, mark the apex by measuring the length of radius, also muzzle 
direction of leaf, remove the sight and file down the front and back 
slopes, then replace it in the gun and file the side slopes, using the silk 
line as a guide. 

4. Take out the sight so adjusted, and screw it into the hole on the 
other side of the gun, replacing it by the one originally removed. 

(6.) VenHng. 

With a siege train a set of tools (vide p. 241) will be supplied in the Venting tools 
proportion of one set to 30 guns, for the purpose of re-venting according for siege 
to the operation described at p. 232. ordnance. 

The tools are of a light description and will not occupy much room. 

II. — Repairs which can be performed only at certain Stations 

OR ON BOARD CERTAIN ShIPS. 

(1.) Adjusting Millar's sights of a S,B. Gun.* 

(1.) The gun having been carefully levelled laterally across the Adjasting 
trunnions, and longitudinally in the bore, the fore and hind sights are sigbts, S.B. 
to be adjusted so as to fulfil the following conditions : S^^^* 

* The necessary implements for the performance of this adjustment are given in 
table, p. 239. 
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CHAP. XII. Ist. They are to be the exact distance apart, according to the ahort 
— radius given in No. 11. Table, p. 72. 

2nd. When the scale is at zero, the line joining the top of hind and the 
top of fore sight must be parallel to the axis. 

3rd. When the scale is raised to the foil elevation marked on it, — 
that is, the '^ clearance angle," — ^the top of the scale, the apex of the 
fore sight, and the highest point on the muzzle of the gun, must be in 
the same line. 

4th. The line of sight must be made to coincide exactly with the same 
vertical plane as the line of metaL 

An old fore sight is placed loosely on the gun over the second rein- 
force ring. This and the hind sight are adjusted by hiuid in the first 
place until the conditions are fulfilled. 

The angular level is used to bring the scale to the angle of 76^. The 
position for the hind sight screw holes are then marked with a scriber 
on the gun through the holes previously drilled and punched through the 
sight block and lead packing. 

The holes are drilled by aid of the instrument called *^ machine drilling 
hind sight," and care must be taken to drill the holes perpendicular to 
the face of the sighting block, so that the heads of the screws may rest 
falriy on it ; the holes are then tapped. 

The hind sight being fixed, the scale is raised to a little more then Uie 
clearance angle, and a silk cord stretched from the notch on it to that on 
the muzzle. The real fore sight is now adjusted so as to bring its top 
under the silk cord at the proper distance from the tangent sight. 

The position of the fore sight screw holes being marked, they are 
drilled and tapped, and the sight screwed on. The head of the sight is 
then filed down to the proper height, and the position of the ridge being 
marked, it is unscreweid, and the side slopes filed down. When again 
screwed on, the sighting is tested to ascertain whether the whole of the 
conditions are'fulfilled. 

The sights and lead packing are then marked with the number of the 
gun to which they have been fitted, and the screws are also marked fi)r 
fiieir particular holes. 

^ When guns are mounted, the sight screw holes are filled with preser^ 
ving screws, but these are to be removed when the guns are shifted, as 
the screw heads are liable to be broken off; the holes are then filled with 
tallow and white lead composition. 

(2.) Re-venting S,B. and Ji.M.L, Guns. 

(a,) The operation for S.B. can be carried on, wherever the set of 
S3, ordnance, tools at p. 241 exist, and is performed by R.6.F. Artificers or Armstrong 

Armourers at home, and by the latter abroad. Tide Appendix, p. I., for 

Regulations. 

{b,) In the case of heavy R.M.L. guns the necessary tools are only 

supplied to the following stations,— Woolwich, Malta, Gibraltar, Ber- 
Heavv B.M.L °^"^ Devonport,* Hong-Kong, and Esquimault, and dso to some men- 
gnng. ' of-war where qualified engineers are present who have been especially 

instructed for the purpose. 
Special took (c,) Special tools, p. 241, being required for re-venting converted guns, 
for converted this service can only be carried out at Portsmouth,* Malta, Hong-Kong, 
«"». or Esquimault. 



♦ To other stations at home, qualified artificers with the necessary tools an sent 
f^rom tune to time. 




follows :• 
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Viih regard to re-bushing a S.B. or B.MJj. gun proceed as 



Re'venting with Cane Veni* 

Proceed as if venting a gun for the first time, p. 24, using the narrow Rfjjenting 
drill (B) ; when the hole is some four or five inches deep, turn up the '"^ ^^^^ ^*'**- 
gun and make the hole square with the gravers' chisel hammer into it 
one of the shortest of the square drifts, and try to unscrew the old bush 
with a wrench. Sometimes the whole of the copper vent will come out, 
but if the cc^per has been much set up in firing it will be much tighter 
and probably break ; the drilling must then be repeated until the whole 
is removed. 

Wlien the old copper vent is taken away, ascertain, either by measuring 
it or taking an impression of the thread in the gun, whether it is a six 
or seven thread pitch ; then use the corresponding set of taps com- 
mencing with the lowest number to clear the thread. If the wrong set 
of taps be used the damage will be irreparable. 

Xbe bole in the gun is next cleaned with tow, and the copper vent, 
well oiled, is screwed in with as much power as three men can bring to 
bear upon it. The head should not be wrenched ofi^, as a firacture might 
occur below the surface of the metal of the gun. 

The new bush when properly fixed will project about a quarter of an 
inch into the bore, and about two inches above the surface of the gun. 
Take an impression of the part in the bore with wax composed of 

Bees-wax - - - 2 parts 1 

Soft soap - - - 1 „ > Boiled together. 

Treacle - - - 1 „ J 

This will show whether the cone is well home, and that there is no 
space left between the copper and iron. 

If the bush is home proceed to cut off the end in the bore. The 
instrument consists of a cutting tool supported bv a metal head at the 
end of a long bar ; the bar is kept in the axis of the bore by passing 
through a collar fitting into the muzzle, it is worked from side to side by 
two levers being fed up by a small screw at the end of the frame ; the 
spiral spring against the muzzle collar makes the knife work regularly. 
Care must be tuEen not to cut into the iron of the gun. It is probaUe 
that the end of the bush will not be cut off quite flush at first, so another 
impression is taken, and, if necessary, the knife must be fed out with a 
snudl piece of tin, and the process repeated. 

It is necessary that the copper and iron in the bore should be perfectly 
flush with each other, the action of the powder being much greater on 
anything projecting, however slightly, into the bore* 

Saw off the outside end of the vent to within about a quarter of an 
incli of the patch ; chip a little copper away from the mouth of the vent 
to prevent it becoming choked when hanmiered, chisel it also at the edges, 
then hammer it well, next chisel it off flush and open the mouth of the 
vent, and pass the set of rimers down one after the other, and gauge. 
File the surfiMse, take another wax impression of the in8ido,'and if all is 
right the operation is finished. 

Re-venting with Through Vents. 

This is precisely the same operation as venting with cone vents, ex- Be-venting 
cept that the thread is carried right through to the bore. The chief ^^ through 
precaution to be taken in venting with a through vent is not to make ^^^' 
the hole too wide at the bottom, and not to break away the last thread. 
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Re-venting Converted Gum. 

R^arding (c.) for converted guns * proceed as above as to removing 
old bush. 

A hole being drilled througb the old bush, and then enlarged for a depth 
of about 2 inches, the comera are eqaared, a driil driven in, and the vent 
screwed out, it wiU eventaallj brrak away from the portion " set up " 
from the interior of the chamber, which can be driven down into the 
bore, and ho taken out. 

The thread having been cleaned out, the new bash is screwed in, aet 
up, and completed as described in the case of first venting such a gun, 
vide p. 159. 

In case, however, of re-venUng one of the guns mentioned in note, 
p. 159, which were originallf vented with cone vents of exceptional 
diameter and thread, the old bnsh is removed as usnol, but when that 
operation is completed the gun must be prepared for a new bush as- 
follows ;— 

Drill ont the hole to proper size for through bush of service pattern 
and tap the thread for the same as usual. 

Then cut out the last thread of female thread in the cup by means of 
a "rose cutler," take an impression to see if this is properly removed, 
and then re-vent aa already described. 



Re-tnuliiiig 
7" E.BX. 



(3.) Re-bwhing l-itwh B.S.L. 

As the re-bushing of 7-inch R.BX. guns is a more difficnlt opera- 
tion than that of coppei- bushing the smaller natures, it would be 
performed only where the necessary tools are provided, which is at 
all large stations and sub-arsenals at home and abroad. 

The set of faciug implements is given at p. 240. The tools are of 
course much stronger than those in the smaller set. 

(4.) Adjtulmeut of Sights. 

Ai^iutiDg Sights, sight sockets, &c. can also be adjusted and repaired at most 

■ighu and of QUI- large stations wherever there is a fire-master, as well at some 

..gktwekM.. ^^^^ 



ni. — Repaibs to be fesforkbd im am Absehal. 

Important All importiutt ropairs, such as re-tubing, re-sighting, &c., must be 

repain. performed at Woolwich Arsenal. 

To re-tube a built-up R.M.L. gun, the usual practice is to cut the 

chase through in front of the trunnion coil or 1 B coil in heavy guns; 

to bore out the steel tobe in breech portion, and to use the latter as a 

jfuikpt for a new gun which would be otherwise built up aa usual. 

Be-tubiDg. A converted gun can be prepared for re-tubing by removing the cast 

iron collar and screw plug, stopping up the vent after removing the 

\ buali, und then forcing out the tnbe by hydraulic pressure, the gas 

1^^^^^ escape hole being enlarged for that purpose to admit the nozzle of the 

^^^^^^^^ tnbe through which the water is fon^. 

n 



it of tools required, vide table, p. M). 
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PreseiratioB of Chnui and tlieir Fittings. CHAP. XU. 

In order to preserve guns from atmospherie influences, the larger Painting. 
natnres down to 20-pr. B^BX. gun inclusive, as well as all S.B. guns, 
are painted on exterior with' two coats of Pulford's magnetic paint; but 
the smaller natures are browned, as paint would be removed by the 
usage such guns are exposed to. The operation of browning is de- Browning, 
scribed in Appendix 11., p. 249. It can be carried out by the batteries 
in whose charge the guns are. 

The bores of S.B., R.B.L., and R.M.L. guns, when not in use, Laoqnering. 
should be lacquered ; but when in frequent use they will be kept clean 
and slightly oiled instead. The lacquer can be removed in a few 
minutes by brushing the bore with hot potash solution. For composition 
and proportions of mcquer, vide p. 242. 

The breech-screw and light parts of R.B.L. guns in store or mounted, Fittings of 
where rarely or never used, will be coated with the composition given B.L. guns, 
at p. 242.* 

The parts which can be removed being laid up in store. 

The muzzles of guns are stopped with tampions, Imd those of mortars Mnsiles and 
covered with wooden cups to keep out moisture, while vent plugs are vents to be 
used with mounted guns. stopped, and 

Guns, whether mounted or lying on skidding, should be depressed at g«i» depicted, 
the muzzle to pi-event rain or moisture lodging inside. 

A vent plug consists of a vulcanised disc of india rubber, with a Vent plug. 
leather stem. It is employed for protecting the vents of mounted guns. 

The exposed portions of the sights are ** bronzed " if made of gun 
metal, and ** blued " if of steel. This is done to preserve them from 
corrosion, and on no account are these parts to be burnished or cleaned 
in such a manner as to remove the bronzing or blueing more than it is 
of necessity worn off by fair wear, the mode of performing these opera- 
tions is given at p. 249, Appendix II. 

When mounted in exposed positions the whole of the sights should Presermtion 
be removed from the guns and kept in store, the holes in the guns of sights. 
being filled with a plug of greased tow to keep out the rain and dirt. 
These plugs can be readily removed when it is required to fit the sights 
to the guns, and particular attention should be paid to the prevention of 
rust or grit accumulating in the sight recesses. 

The set screw for clamping the centre hind sight, not being removeable 
from the gun, should be tested to see that it works freely. 

The sight themselves should be kept clean, free from grit, and oiled ; 
the ** sliding leaf" and " elevating nut " of the tangent sights, as well, 
as the " collars " of the drop centre fore and trunnion sights, should have 
fr^e play. 

Elevating plates are removed for transport, and the holes in the gun 
fitted with preserving screws. 

Guns fitted for land service have also the " friction tube pin " holes Preserving 
and the ** guide plate" hole filled by preserving screws, and it is screws, 
advisable that these and all other preserving screws should be occa- 
sionally removed and oiled to prevent their becoming fixed by rust. 

* A new preserving mixture of powdered chalk and cocoa nut oil seems to promise 
good results and has been ordered to replace the composition mentioned when the 
store of the latter has been osed up, vide § «3041. 
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TABLE XDL 



List of Tools leqniied for the Clxavihg and Exaioxatkux of Uie 
TwioQS Natures of Cast Isom and Bboxzb Obdxahcs. 









Odibie. 






• 


li 


1 


i 


1 
Braahea 

Drill, tfnl 

Oaug—iiw 

InatmnMi 

eoniplet 

KnHea»o] 
ordnanc 

Lamp, til 
Pot, for sc 

Prickers, 

Bimer.Te 
Scale, dia( 

Scrapers < 
Searchers 

Swords, 
Tongs for 
Toolforg 
Wire, lac 
Wrench 1 


Mmw^a 

iDinid 

Tnk'k j 
head 1 
iklMn. 
Bnt,8atoi 
iLtakiiM 
ewtShl 

teiinc 
»,pvn 

i^vithro 
ifteningi 

!nt,16-in. 
Bonal^bn 

meUoon 

toro-rigl 
half.roa 

«.veikt • 
^q>riDg 

irkniTea' 

Id • 
grinding 
nndinga 
qneringi 
orkniTei 


IMb. • 

«iV.andS4isch - 
■6 . . 
41 • - 
« ., - 
14 . • 
18 » - 
11 „ - 
• • - 

tnoaU . 

• • • • 

r4 • - . 

impveaMaofTOits) 
ocksandpana - / 
liMn. . 

6B-pr. and 8-ineh - 

M . . 

41 » - 

81 » • 

li • - 

18 ,; • 

11 - - 
9 , - 

!»• - : : : 

pitta-percha > 
f with pan 
.without pan - 

laa • • . 

meninm 
jnnaU - 

at • - - 
nd . . - 
fhalfHfonnd • 
(spring 
ri-prong 
■lit* 

u .. . - 

10-in^in^ and 86-pr. 
41 and SS-pr. • 

S:»l:: : 

6-pr. - - - 
.. 8 » - 

• m m m 

; knires 
eareher pointa • 

rents 

1 • 


1 
1 
1 

1 

1 
1 

1 

1 

1 
1 
1 
1 
1 
1 
It- 

} 

1 
1 

1 

1 

1 
1 
1 
1 

1 


, 1 

1 

1 
^ i 

Z 1 

I 1 

1 

1 
1 

1 
1 

X 
I'f 

1 i 

1 


l' 

1 
1 

II 

1 

- 1 

1 

:i 

1 

1 

11 

1 

1 

: 

1 
1 
1 
1 
1 
1 

1 
1 

1 

I 


1 
1 

1 
1 
1 

1 
1 

i 

1 
1 
1 
1 

? 

1 
1 

1 

1 

1 

1 

1 

i 

1 


1 

1 

1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 

It 

1 
1 
1 
1 

1 

1 

8 

1 
1 
1 
1 


1 1 

1 

1 I 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 
1 
1 

it 

1 
1 
1 

1 

1 

1 

1 - 

I - 

1 

1 

1 

i 


1 

1 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 

1 

1 
1 

1 
1 


1 
1 

1 

} 

1 
1 

1 

1 
1 
1 
1 
1 
1 

It 

1 
1 
1 
1 

1 
1 I 

1 

1 

1 

1 
1 
1 


1 

1 

1 

1 

1 
1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

1 

1 

1 
1 
1 
1 


1 
1 

1 

1 
1 
1 

1 

1 

1 
1 

1 
1 

1 
1 

1 
1 
1 
1 

1 

1 

1 

1 
1 
1 

1 


1 

1 

• 

1 
1 

• 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

• 



* There 18 no Iwrd bnish fbr the 8.pr^ the smaU Talk's head is need instead ; and 
5^15^iS?^J5P'2?"'*^S*<»^^'o'«»^tt»tt^ apiece 

itaTSaw!^"* '™*^^"*™*^"*'**^^'^ tooTarge. the commonpridier taking 

t Only reqniied for dien gnns, howitsen, and mortars, having gtmer chambers. 

XM«.'-lS4BiduMrlmiued^edwitht^^ articles aa 10-inch, except that the bore is 

i&MMad of with the spring knires. 
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CHAP. XII. 



TABLE XXI. 
Set of SiGHTiKa Tools for Smooth-Bobe Ordnance. 



AitideB. 



Tfajftena^ wood 




infiide 



ontside - 



fannoiiren 
I drilling, hand 



[small - 

^ riarge - 
(.small - 



{medium 
small - 



Caaety wood, spirit level - 
GhioeU 



DzillB 

Hiamiiieny handy imall 



rhandjflat 

{carronade fixing screws 
gon fixing screws 



LerelB 



• « 



-«;-:♦ / angular 

steel for battens 

wood for tnm- /large 

l^ nions - - [ small - 



Machine, drillisgy with chains complete - il^miht 



Flmnmels 

Fonehes, steel 

Bcribers 
T-square, steel 

Tkps- 

Vset- 

Wrenches * 



{brass 
lead 

/centre - 
tlead 



r cazTonade fixing screws 
\ gun fixing screws 



{socket - 
tep 




1 
1 

1 
1 

1 
1 
1 



2 
6 

3 
8 



1 
1 
I 
1 
1 

1 
1 

2 

1 

1 
1 

6 

I 

8 
8 



1 
1 



Semaiks. 



8 sixes. 
Do. 



8 sixes. 
Do. 



40158. 
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TABLE XXII. 
Detailed Libt of Facdtq lUFLEMEirTS for Ritled B.L. (Brkkch-Scbbw) Guvs. 



(breeohCj 






ilDg, kngle tk 



, .nt-pla» nuE. •"« 
QDUd, wood, tor Tsnt-plece 

fin breoch-fcrew ■ 
QaidM< In poirdsr ohamlMT 

Cvood rblnck apwttlng), twoput* 
Ker, fin luiat knlm 

buihooppw-i;^ boring 
Punob. (br pin in tplndle - 



13 & 



aad luupi, md padloei 



wi'-llfs-s 



•^' UnMttnc- 



f in breoch-iicrBir - 

Eer, fCn fliing ki 

Punch, for pin in ipindla - 

Spanner, for itop waihsn • 

SnindlQ - . - 

Wuhen , Mop • 



SO-PU. 
In a (or, wilk /amga at\d hatpt, and padlock 



VJ-ma. (.SmNotb.) 



™E'' I Snfih rs^ajs (liEineter 
™i l»rlniU;r- 



{bnwcli p 
OOP- ] 
per. [\ 



irlnitS-ltl 



Onldn < \ 









l^reedmc 



""'^) ekpwiding, in powder dumber 

(.woodCblocVnm-"- — ' ■ 

Handle to boM blooka In 



»{K 



kniTStlnblMiki 



Zn a bar, witk trap, Ungu tmd A<upi, and padlixk vtlA boo keg*. 






|-..|»^- 




^-"-■IS*' 


— K'flglr!; 


G 
K 

I 


S 


Bsndl; tD holil blocks In icnt cluu 
Knivofc cutting out, J thick iron 
brewlibiish, i thin iron 


nbor . 


■ ■ 


^»«p*ndinginpo,^,j^^,^^ - 


Punch, rbr pin in ipindle • 
Spinner, for >Uip wulicra ■ 









if u;r '^"i'WjpPlttBenti U the n 
« the iMtto artitf;^ ,i,j, the 010 

' 0>dd^ hi poiFilcr obunbcr { J!5[j 



t the «Il1 pttlcni. »1 
- ^ 1 — 1- ) hoi " CbMiBw in Pnttenu,' 



d the inwrtlon ii 
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TABLE XXni. 
Table of Tenting Tools. — S.B. and Biflbd Guns. 



CHAP. xn. 



Bbbckiptiov. 



I 



Rifled 
Ordnance. 



i 






Siege Tnin. 
No. 8 set. 






I 



^ 



I 



1 




GC 



Rbkiskb. 



Blocki^ wood, for 



riooBofTon 



ipreB-< 



Bar, iron* with sfirinff and meUloollar . . . 

T'. 8". 9". W 11". and 12" (one to 

each oatibre). 

64>inr., Hark L - 

» ILAIIL 

,, and 80-pr. oonTerted • 

l.84neh howitanr . . . 

» f^O-xir. - - - • • 

TOMkfl^ m«i&iB dA J W •»* 26 iir. The same block an- 
S]ocki,inetalB,do.< BweiBfwthew two guns. 

V.6*8-uich howitaer . . - 

{armourers' .... 
drilling, large - - - - 

ratchet l£*inoh . . . 



iron 



RnMheii gun 
Burnishers, spare 

ChiaelSvhand 



{O?* 



head 



{ Ha^ . • • • - 
gouge 
grarer's • • • • • 

OoDarsb east iron, for rnunles of guns, S' and upwards • 
Collars, wood, for wedge> B L . . . . 

Cross lMr,F. ....... 

riS-in.,10-tn. 8-in., 68-pr., S8-pr^ (7)» 

M-pr. (fi), 18-pr., 12-pr. 
7". 8'\9". 10'Ml",andir' (one to each 

Cotton tor metal ^ ^"^^^^ i^„ ^^ 

40>pr. and fi^pr. 

lA>pr. and 9-pr. 

«»*« (224lbB.and200lbs.(bronie) 

7-pn. 1 150 and 200 lbs. (steel) 
Brifis for taking out old Tents . . - 

roone - . . - 
Drills . .^hollow 



Irenting {gri^S« \ 
taper, 18>inch with iiandle 



Files, bastard, flat, 
Frames iron, for cu 
Jnstiiig bar and exten< 

rventSS" 

Gauge -•< for copper vents (with wood collars), A. 

(.disc tor Al 



off the ends of ventSi with ad 
rs. 



hand{J^-« 



Heads, metal. 



, small 
f IS^n., 10-in., 8-in^ 6frinr., 82-pr., 24-pr 
18-prM and 18-pr., S.B. 
7".8'5niO*. ir, and 12" (one to each 

, , caUbre). 

for cotters. ] 64>pr. with extra stop ... 
40-pr.. 85-pr., and 16-pr. (one 'to each 

alibre). 
Ld'pr. and 7-pr. . . . . 

Instruments for taking impressions of vents 
Instruments for taking impressions of vents with waz» 

complete with six blocks and two pans. 
Levers, iron, for working bar 
Kachineii drilling, with chain, complete 
Monk^ (with ^e bolts), H 



fA.— huge 
Fans for instruments for taking } B.— small 
impreasions (rf vents - - j C— <»nverted guns 

t 40-pr. 
f cone (letter H.) 
vent (letter B.) 
I for mouth of vent, S.8. 
I cone . - ♦ 
long, 22-inch - 
short ... 



Bimers 



|l 



1 
1 



1 
8 
6 
1 
8 
7 



16 



4 
1 
2 
8 
8 
1 
1 



1 
1 
8 



2 
1 



1 
8 
1 



1 
6 

1 
1 
1 



1 
1 



6 
1 
8 
7 



6 
1 



S 
2 

2. 

S 

6 

1 

1 

2 



1 
1 



6 
1 



2 

1 



1 
1 
1 



1 

2 
1 
8 



1 
1 
1 



: : 



8* 

4 



2 

1 

1 

1 

2 

2 

2 

2 

2 

1* 

1 



1* 
1* 



1 
1 



2 

1 



1* 
2 



1 
1 
1 



6 
1 
8 



8 
1 
1 
2 
2 



1 
1 



2 
1 



1 
1 



1 
1 



1 
1 



For 4A-pr. S.B. gnns. 
One for each nature. 



•One for each nature. 



'One for each natiixe. 



N.B.— Those marked * are identical in both 1 and 2 sets. 
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DsBCBipnoir. 



Rod for inserting and eztnusting blocks, C. 
Saw with Arune, 14-inohe8 - 
Bpsaner fornats on flrune - , - 
BtaTe for brash, Turk's head and fitting - 
Tube for keeping blocks in position - 
Trunnion ey^-bolt (with nuts) 
''newtnread 

^P« -HlJewthreaii'aettorC.) • " 
.Old „ ( » D.) - 

Ups6ttlnffblocdcs{|, I I I I 

"Wire, directing 

^cutter . • - 
socket . . . 
tap . 
Tents 



Wrenches 



Wedge, B. 



m* 



taps and r large 
. Tents -Ismail 



Rifled 
Ordnance. 



00 



o 



I 



Siege Tnin. 
No. 8 set 



s 



! 



b 






6 
8 



1 
1 
1 
1 
1 



1 
1 



8 
8 



1 
1 



1 
1 



1 
1 



1 
1 
1 



1 
1 



1 
1 
1 



1 

1 



N3.— Those marked * are identical in both 1 and S sets. 






The quantity of grease allowed for breech-screvSy SiC, for every ten guns 
is — 



7-inch 
40-pr. 
20 „ 
12 „ 
9 „ 



M 



20 lbs. 

15 

10 

7k 

7i 

74 



99 
99 

19 



99 



The breech screw and bright parts about the guns will be coated with 
a composition of — 

Tallow - - . - - 3 parts. 

Oil, lard - - - - 1 part. 

Lead, white, about 1 lb. to a gallon. 

The parts which can be removed being laid up in store. 
The lacquer composed of— 

lbs. 018. 

Black, lamp, diy - - - - 12 

^^^\red,dry - - - - 6 12 

Oil, linseed, raw - • • - 9 

And the quantity of lacquer authorised to be used for eveiy six guns i 

lbs. OSS. 
7-indi * - - . - 3 

4a-prs. . - - - - 2 4 

20-pr. and 12-prs. - - - 1 2 

9-pf. and 6-prs. - - - - 12 
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APPENDIX I. 
Bbtubns and Examination of Ordnance. 

(1.) RULBS FOB FUBNISHINO ANNUAL RbTUBNS. 

Returns aooording to the aooompanying forms, p. 247, for S.B., W.O. 1475, Annual retnm. 
and for rifled guns W.O. 1476, will be sent jeuly, bv Officers of ArtillOTin 
command of oustricts, except in North America, to tne Director of Artillery 
and Stores, on the 1st of June. Those from the North American Artillery 
stations will be furnished on the Ist November. Officers conmianding vessels Date for 
of war of ereiT description having guns on board, and likewise ^e Royal famishing. 
Marines, Royal Naval Reserve, and Coast Guard, having ordnance in their 
charge will furnish returns on 1st January, tlurough the Admiralty, to the 
Secretaiy of State for War. Theae annual returns are forwarded to Super- 
intendent R. G. F. for report and record. 

It is necessary for the identification of guns that the descriptive marks 
should be accurately entered in the return. 

Hie wei|[ht of the gun is marked on the top of the gun in front of the vent. 

The initial of the factory * will be found on the left trunnion in all cases, 
and on rifled guns the numeral of pattern or mark is also on that trunnion. 

The date of proof is marked on the reinforce in S.B. guns, and on the left 
trunnion with rifled guns. 

The register number and year of prooff will bo found on the reinforce in 
S.B. cast iron guns, and on the left trunnion in the case of rifled ordnance. ( 

Under the head of " Nature," the proper name of the gun, with its nominal 
weight, will be entered ; as for instance, " 32-pr. of 56 cwts.," *' 9-inch R.M.L. 
of 12 tons," " 40-pr. R.B.L. of 35 cwt." The correct designation of S.B. guns 
is given, and that of all rifled guns will be taken from the official list of 
changes of ordnance, published with the Monthly Army Circular, in which a 
descnption d every gun appears when finally approved. 

The column headed " Date of last examination " will be filled in from the Date of last 
date of tiie last inspection, made in accordance by an Inspector of Warlike examination. 
Stores, or other qualified person. 

The '' Condition of bore " and " Sentence " will betaken from the Isst report Condition of 
made by the Inspector of Warlike Stores, or other examiner conducting tiie bore and 
periodical or spedal examinations ordered; but if the gun has not oeen Sentence. 
examined, owing to only a few rounds having been fired from it, these columns 
may be left blank, unless the commanding officer should see cause to call 
special attention to the gun. 

The " Number of rounds fired " at the date of making the return, will be Number of 
very carefully entered under tiie several headings; it is exceedingly important, rounds fired. 
for sake of tiie record, that the number should be given correctly. The num- 
ber of rounds fired with projectiles since previous examination should also be 
given.§ 

* With S.B. ordnance this would of coarse denote the foondiy where the guns were 
cast. 

On all guns proved since September 1857. 

Except in the 7-pr. R.M.L., where this information is found on the right trunnion. 
^ The nnmb^ of rounds fired with projectiles at the time of making the annual 
reCnzos will be very carefully recorded fVom year to year. All the older cast iron 
ganB which were in the Bervice preyioos to records being kept, hsTC had a number of 
rounds '* assumed" from the sixe of the vent, in accordance with the instructions of 
previous circulars. The number of *' assumed rounds " will be entered every year in 
red ink, and the actual number of rounds in black ink. In the column in middle of 
return should be inserted the number of rounds fired with projectiles since last 
examinafion. 
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Condition of 
fittings, BX. 

Column 
** BemarkB." 



Examination 
of gonB in 
Royal ArtiUery 
charge at 
home. 



Naval reserre 
batteries. 



The columns regarding the condition of the fittiDgs of the breedi-loading 
guns, and the vents of muzde-loading guns, will be filled in from the repotts 
of the Inspector of Warlike Stores, or other examiner. 

Particulars of any spedal defect on the exterior or other part of the gun will 
be noted in the column of " Remarks," if not entered in any other part of the 
return ; as also, any peculiar circumstance, such as the re-venting of a muxxle- 
loading gun, the bursting of a shell in the bore, the fracture of fittings, &c. 
Reference wiU be made, when necessary, to explanatory documents. 

Guns which have not been fired since the previous return will be entered in 
the return ; but the columns headed " Condition of bore," " Sentence," '* No. 
of rounds fired, ** and condition of fittings, need not be filled in, the remaik 
" Not used since 18 " being entered against them. 

(2.) RuLBs AS TO Examination of Guns. 

For home service the following arrangtments will be carried out for gons in 
Roval Artillery charge : — 

As soon as a gun has fired the number of rounds, since previous exaaunir 
tion, laid down in the regulations, vide p. 214, a notification of the cironm- 
stance (see Form, p. 248) will be sent to the Director of Artillery,* or in Uie 
case of S.B. guns, direct to the Superintendent, R.G.P., by the officer com- 
manding the district, and practice from the gun will cease until its condition 
has been reported upon. At the end of every quarter an examiner and an 
artificer from the Royal Gun Factories ^11 visit each district, and examine those 
guns which have fiired the prescribed number of rounds and petfbrm sudi 
repairs as may be required .f Should there be no guns in a district requiring 
such examination or repair, the district will not be visited in that quarter. 

Officers in charge of Royal Naval Reserve batteries will apply to the Com* 
missary of Ordnance Stores, to have such of their guns as may require it 
placed on the list for the next quarterly inspection of tiie district in which the 
port they are stationed at may be situated.^ 

In case of emergency they will appl^ through the same chancel for the 
immediate services of examiners and artificers from the Roval Gun Factories. 

When any accident occurs either at home or abroad, such as the bursting of 
a shell in the bore, the splitting of a breach-loading vent-piece, &c., immediate 
inquiry will be made into the circumstance, and the gun examined. If the 
commanding officer considers the damage to be of importance, he will send 
without delay a report of the circumstances through the same channel as his 
annual return, forwarding, if necessary for the illustration of his report, gutt^ 
percba impressions of the damage done to the gun. A similar course will be 
pursued in regard to naval guns. 

Foreign Stations. 
Bxammation At all foreign stations the examination will be made under the direction of 

of gmis in the officer commanding; the Royal Artillery in the district, by an Inspector of 
Royal Artillery Warlike Stores, should there be one at the station, or, if not, by some other 
charge abroad, competent person. A report of the examination will be made on W.O. form 

1475 or 1476,t and forwardtd through the same channels as laid down for the 
annual return. Impressions will not be sent with the report unless there is 
any doubt as to the serviceability of the gun or guns ; but should any gun 
appear to be in an unserviceable state, or to require re-venting or other repairs 
beyond what can be effected on the spot, impressions will be forwarded with 
the report, for the information of the Du«ctor of Artillery and Stores, who will 
give such directions as he may think desirable. 

If guns found unserviceable, or requiring re-venting or repair, as above, be 
mounted in an important position, or if local circumstances render their 
immediate exchange necessaiy, they will at once be exchanged, if practicable, 

* If possible a giitta-percha impression of vent should accompanv the retam, as 
the Director of Artillery, after its inspection, may be able to allow of continoanee of 
practice from the gim without waiting for quarterly inspeetion. 

t A copy of the Examiner's report, upon W.O. Form 1476, will be famished by 
him to the officer commanding the R.A. District, or H.^{. Ship, where the guns are 
mounted, to enable him to complete his Annual lietum as prescribed. 

{ In such case the word <* Special " will be substituted for '* Annual *' in the 
heading of the form. 



Inquiry to be 
made imme- 
diately into 
the cause of 
accidents. 
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by reaniaition on the CommisBary of Ordnance Stores, approyed by the 
general officer commanding. In such cases the requisition, after being com- 
plied witii, will be Axnrarded by the Commissary to the Director of ArtiUeiy 
and StoreB. 

Officer commanding Her MijesW's ships will, from time to time, as exigencies Examination 
of the service permit, apply to the (jonmussary of Ordnance Stores at the station of naval guns, 
to cause their rifled guns to be examined, imless they themselves have at dis- 
posal the means of effecting the service. The Commissaiy, on receipt of such 
demand, will, if abroad, send a requisition to have the service performed to the 
Motr commanding the Royal Artillery, and, if at home, to the Controller, 
Royal Arsenal, Woolwich, except in the Southern or Westerii districts, in 
which tlie demand will be dealt with at Portsmouth or Devoiiport Oun Wharf, 
snd the examination will be canied out in the manner laid down for Garrison 
Ordnance, by the Inspector of Warlike Stores, if there be one, or otherwise hy 
some competent person. On the completion of the examination, the result 
will be notified to the Commissary on W.O. form 1475 or 1476, and will be 
forwarded by him to the officer commanding the vessel, who will take such 
steps as he may deem necessary, under the orders of the senior naval ofiBcer. 
All requisitions from officers commanding Her Msjestgr's ships for the re- venting 
or exchange of guns wUl be made through the Commissary of Ordnance Stores, 
and will be com^Hed with under the rules laid down for supplying warlike 
stores to Her Majesty's vessels. The Commissary will report nis proceedings 
to the Director of Artillery and Stores. 

(3.) Instructions fob thb Guidance of Examiners in the Inspec- 
tion OF Rifled Ordnance. 

When a gun is to be examined, the bore will be thoroughly cleaned, as Preparing » 
described at p. 214, the inspector having the memorandum of examination. gun for 

The barrel being in a fit state, the Inspector will proceed to examine it by examination, 
aid of a lamp and a sharp pointed pricker. The stave of the pricker should How bores are 
be gradu&tea in inches for measuring the distance of the defect, which is to be examined 
recorded in inches from the muzzle, except when one occurs in the powder and defects 
chamber of a breech-loader, when the distance of the defect is measured from noted, 
the breecb end of the barrel. The position round the gun is recorded in all 
esses as "up," "down," "right," "left," or in intermediate positions, as 
*' right of down," &c., &c., looking from the muzzle. 

The Examiner should in all cases take gutta-percha impressions in cases When im- 
where it is necessary, vide p. 215. pressions are 

In cases when an impression is sent away for decision or preserved for to be taken, 
record it should be carefully labelled. 

(4.) Mkthod of taking Impressions in Gutta-percha and Wax. 

The common kind of gutta-percha used for the soles of boots is suitable for Gutta-percha, 
the purpose. It can be used over and over again, and need never be thrown 
away if a little fresh material be added from time to time, to prevent it from 
becoming brittle. It should not be sUowed to become mixed with dirt or grit, 
and it should be kept in water when not in use. 

The method of applying the gutta-percha is as follows : A sufficient quantity How prepared, 
having been softenea by being put into boiling water, ia worked and kneaded 
on a smooth board, until the air and water sre expelled, and a smooth surface 
obtained. A small lump is then placed on the pan of the instrument (which 
should have been previously fitted with a pad of gutta percha) and screwed up 
against the vent, or other part of the bore, of which an impression is to be 
t&en. It is there left tiU cold, about 10 or 20 minutes, according to the 
we^er ; then the instrument is withdrawn. 

A little soft soap, or, if that be not available, common soap and water, oil How used, 
or grease, will prevent the impression sticking to the pad. The bore of the 
gun should be slightly greased. Too much pressure must not be applied, 
otherwise the impression will be very thin, and if the defect be deep it ^nll be 
difficult to remove the gutta-percha. A good deal of practice is required to get 
good, smooth impressions; and several impressions of the vent have some- 
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Labelling 
impreBsion. 



Wax com- 
position. 



times to be taken before one is obtained which can be relied on to abov any 
hair lines. 

When an impression is forwarded ^th a return, for report or dedaion a label 
will be gunmied to the back, showing the name of the station, tiie date of 
taking the impression, the direction of the muisle, the nature and number of 
the gun, and the position of the fissure (if it be in any part but the Tent), 
defined according to the directions. The impression should be reduced to the 
smallest dimensions compatible with showing the whole of the defect. 

Wax composition, which majr be used instead of guttapperdia, lor taking 
temporary impressions for examination on the spot, is made of beeswax two 
parts, treacle one part, soft soap one part. The wax should be melted over a 
slow fire in an iron pot, the treacle being first added and mixed well hj stining ; 
and lastly the soft soap, a little at a time. The mixture must be kept in motion, 
and when thoroughly mixed poured out, and made into balls when oooL This 
composition being soft, is always ready for use, but is easily destroyed by 
hanoling. The cushion or pad of gutta-percha wiH be removed f^om the pan 
of the instrument before the wax composition is applied. 
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APPENDIX II. 

Ikstbuctions fob Blueing and Bronzing Sights and Fit- 
tings, Browning Guns, Deepening Centre Hind Sight 
Holes, Fixing Derricks^ &c. 

Blueing. 

(1.) The iteel tangent bar, screw trunnion sight, and all trannion sight leaves Blaeing steel 
are blued. sights. 

Blueing consists simplj in covering the surface with a thin film of oxide 
sufficient to give the article a deep blue colour and to prevent further oxida- 
tion from exposure to the atmosphere. This is easily e£Pected by polishing 
bright the surface of the article, and heating it to about 550* until it assumes 
a bme colour, and then allowing it to cool gradually. A sand bath is generally 
used in order to obtain a imiibrm heat, and the bar, &c. is tidcen out from 
time to time to watch the change of colour and to prevent its going too tu,* 

Bronzing, 

(2.) The exposed gunmetal portions of all the tangent and drop sights are Bronsing drop 
protected from the influence of the atmosphere by " bronzing " as follows : — sights, &c. 

1st. Polish the parts well and heat them over a spirit lamp or gas. 
2nd. Polish witn a brush and bhick lead, to remove all grease, &c. 
3rd. The bronzing mixture is then applied to the hebted metal. It consists 
of-^ 

Bichloride of platinum - - - 2 parts. 

Corrosive sublimate - - - 1 „• 

Vinegar - -. - - - 1 „ 

4th. The parts are next dipped into boxwood sawdust to dry them, and 
then again polished with black lead to give a body to the colour. The figures, 
which are left bright, are rubbed with emery cloth, and the whole is finally 
vamished with shellac and methylated spirits. 

Browning. 

(3.) 9 and 16-pr. guns are browned, the operation is as follows : — Browning. 

I. Steam the gun for 10 hours, then wash with a lye of potash (1 lb. black 
potash to 1 gallon of water) ; repeat until the. grease is thoroughly eradicated. 

(A.) If there be no convenience on service for the performance of the steam- 
ing process, simple washing may have to be employed instead. The whole 
object is to get rid of oil which may remain on the surface of the iron, and 
hence the water should be as hot as can be borne bv the operator, who will 
rub vigorously all over the exterior surface with a clean hard brush; a little 
luird soap should be used, and the water should be frequently changed so as 
to ensure its perfect cleanness. This ^vashing and scrubbing with soap and 

.-.II... I » ■' '« ■ ' I 

* The temperature may be judged by the colours, which saccessively appear on 
the surface of the steel at yarious low temperatures, viz. : — 

At 450** F. the steel becomes a straw colour, 475^ an orange or gold, 500° brown, 
580'' purple, 550'' violet, dSO"" blue, GIO"" white, and at 625'' red. 
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hoi water most be repeated at least three tunes ; then wash the gun with the 
lye of potash as aforesaid. (B.) Repeat the process A, consisting of three 
washings and scmbbings with soap and water, and of one washing with the 
lye of potash seversl times ; to obtain perfect cleanness may reonire many 
repeations of the whole process, and care must be taken not to tonen the gnn 
with anr flitty matter, or eren with the hand, as it may take hoars of wasUng 
to wholly remove the eflSDct. 

2. Wash with hydrochloric acid and water (equal parts) to remove oxide, 
then wash with dem water and wipe dry. 3. Apply browning mixture with 
a sponffe, and let stand for 12 hours in a temperature not less than 60* or 
more thaii 100* ; then rub off rust with scratch-cwd and brush. The browning 
mixture is composed of the following : — 



Tincture of steel 2 parts 
Nitric acid - 1 „ 
Blue vitriolj - 1 



Spirts of nitre - 1| parts. 
Spirits of wine - H „ 
Soft water - 32 



„ a^WAV waiw»« - ***» „ 



4. Apply mixture, let it stand six hours, rub off rust. 5. Repeat No. 4. 
6. Apply mixture, let it stand six hours, then boil five minutes in a lye of 
potash (1 lb. potash to 2 gallons of water), then rub off rust. 7. When cold, 
repeat No. 4. 8. Repeat No. 4. 9. Apply mixture, stand six hours, then 
boil as in No. 6 operation, rub off rust, then coat with olive oiL 

Care to be taken to well sponge and dry the bore and chambers after cscfa 
operation of washing, stesming, or boiling. 

Stores required The following is a detail of the stores and quantities of ingredients allowed 
for browning a per battery biennially required for browning a oattery of six 9-pr. guns, or aix 
battery. 16-pr8.,* vis.: — 

Tincture of steel - - - 4 ozs.! 

S*^®^li ' ' " o " 1 To be mixed in 2 quarts of 

Bluevitnol - - - 2 „ > soft water 

Spirits of nitre - - - 2 „ 

Spirits of wine - - - 3 „ ^ 

Hydrochloric acid . - - - . 

Earthenware pan to hold 6 quarts, for hydrochloric acid 
American potash . . . . - 

Wooden pail for do. ..... 

Oil 

Sponge cloth for do. - 

Sponge to apply the browning mixture ... 
Flat brush to applv the hydrochloric acid 
Scratch-card to rub the surfiice of the gun between the 
coatings ...... 

Coals .-..--- 
Brush, hard ...... 

Preparing Guns for long Centre Hind Sights. 

Preparing gnn (4.) As mentioned at p. 1 13, lengthened centre hind sights are to be supnlied 
for lengthened eventually for 9-inch guns and upwards, and for that purpose the socket nole 
hind sight. has to be deepened. 

The tools requued are mentioned below, as well as the necessary instructions 
regarding their use. 

Tools for deepening holes for lengthened Centre Hind Sights, 9-inch R.M.L 
Guns and upwards : — 

Brace, ratchet, 20^' ... 

Guide, steel .... 
Stamp, D. - - - - 



6 lbs. 


1 


6 lbs. 




IgiU, 








6 ins. 


335 lbs. 


I 



* Half as much again for 16-pr8. ss to proportion of stores. 
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Inttnictions for deepening the centre hind ught holes for 9", 10", 11", uid 
12" guns ;— 

Tkke oat the metkl ai^ht •ocket ftnd put the rteel ffoide in its place. Ereot 
the wighting nuiobine drill frame (marked Lin the toou for sighting ordnance), 
pladns the drill in the iteel guide and bringing the fbed screw eiactlT to 
it. The drill and feed acrew will not be quite perpendicular, but will be 
inclined kt the camotiond angle for the gon's deflection. Fasten the frame 
wciiiel7 by » steong chain ot rope to the gnu, placing a block of hard wood 
nnda thetftU. 

Hw h<des in the 12 and 18-ton guns can be sufBcientif deepened with the 
shorter drill klone, but for those in the SMon gun» it will be neceuaijr to 
extend the hole farther, and the longer drill must be substituted, when Ha 
shorter one has drilled bi deeply aa the feed screw will drive it. It will be 
found convraient to mark the proper depth on the drill. 

To use the machine, insert the drill, attach the ratchet brace, gentlj tighten 
np the feed screw, lubricate with oil, and turn the handle. 




When the proper depth has been attained remove the apparatus and steel 
ruide, thorough!;^ clean out the hole and replace the socket; « email D will 
uen be atunped in &ont of the hole 

nxmg Bromtt Dtmeltt. 

(b.) The following instructions applf to the fixing on the gtma of the 
munle denicks deacribed at p. 126, Chapter IX. 

InataictionB to be observed in fixing bronte derricks to muiiles of heavy 
rifled guns:— 

let. Scribe a line upon the top of the chaae from the vertical axis line on Flxiiw 
muixle for a distance of about 12 inches towards the fore sight. derri^s. 

2nd. Remove the fixing screws and then trj on the band ; there may be a 
slight variation in the diameter of the muisles of guns of the same nature, 
bnt if th^ are correct the bands would be seated as follows, vis. ; — 

Distance from foce of miusle to frontl for 9" M, L. guns 61"; 
edge ofband - - -Jot 10", II", 12", and 12i" guns, 6". 

Shonid the band not reach its seat, it will be necessary to ease it inside 
with a half-round file until it attains the required position. If, on the other 
hand, the mnsale of the gun be small, the band must be pushed on aa &r as 
it will go. 
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3rd. When l^e band has been placed roufbly in its pontion, tnm it roand 
until the yerti<»l lines cut on the front and rear fiMes agree with the scribed 
line on mnisle mentioned in ^ 1. When properly a^osted give the front 
edffe a few gentle taps round with a piece of wood to dnve it on to tiie chase» 
and thus fix it temporarily in position, but the relations of the lines must not 
be disturbed in so aoing. 

4th. Now mark off upon the chase the positions of the holes by means of 
a steel scriber carefully guided around tne interior of the screw holes, and 
then remove the band. Special attention must be paid to this operation. 

6th. Dot round with a centre punch the circles just described, and centre 
each as nearly as possible ready for drilling. 

6th. Erect the drilling apparatus and drill very carefully four holes, each 
•f^ in diameter and H deep, to correspond with tiie plain points of fizinff screws. 

Judgment must be exerdsed in orilling the holes if required, so uiat they 
may be perfectly concentric with the dottM circles previously marked off. 

At the chief stations, where artificers are at hand, drills can readily be pre- 
pared on the spot for this purpose, but in localities where these conveniences 
do not exist tiie drills can be supphed on demand. 

7th. After the holes are completed, remove the drilling tackle* clean the 
Burfiioe of the chase, take off all " burrs '' from the holes, and place the band 
in position ; then insert the screws and send them home firmly and securely. 

8th. In the event of the band being fitted to a gun with smsll muvle, as 
named in § 2, it will be necessary to adjust the bridge niece which supportB 
the derrick when erected, so that the latter may be brougnt forward in order 
to maintain the required relation with t^e muzzle of the piece. It will be 
requisite first to level the gun, and then to drop a plumb line from the centre 
of the hook seat at the top of derrick, and the distance measured from the 
face of muzzle to this line should be — 



'/ 



For r M.L. 


gun 


,, 10" 


99 


„ 11" 


99 


„ 12^' 26.toi] 


I 99 


„12"35 „ 


99 


„ i2r 


99 



Limits of error, 
one inch minus 
orpins. 



Where the measurement does not comply with the above dimensions, the 
lower side of bridge piece must be cut away and relieved until the proper 
overhang has been obtained. 
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APPENDIX III. 

MiTRAILLEUR OB MACHINE OUNS. 

Mitrtilleun or machine guns* of some description now exist in limited 
numbers in the armament of most great powers. 

With regard to the raison d'e&re ot these weapons, it appeared on the 
introduction of rifled field guns that the smaller charges used with and motion 
imparted to the projectile somewhat decreased the meet of case shot^f while 
shell fire (until fuses are much improved) at short ranges must always be more 
or less uncertain. Mitrailleurs were therefore made with a view to their Use of 
affording a fire like that of case {mitrailU), or a hail of bullets, for ranges mitraillenrs. 
up to 1,000 or 1,200 jtuds. 

In 1869 the question of such weapons was seriously taken up by difiEiBrent United States, 
nations. The United States Government ordered 100 Catling guus to be 1869. 
used for flank defences, and occasionally as field artillery; wmle several 
European states had one or two Montigny mitrailleurs manufactured for Montigny 
triaL In 1867f our Ordnance Select Committee tried a Gatliiujr gan against a mitrailiears. 
9-pr. R.B.L. gun, with very fair results for the former; while in 1869, as Ordnance 
M»or Fosboy had reported nivourably to the India Office upon the Montignv, Select Corn- 
ana the French Government were making a similar weapon in considerable mittee, 1857. 
numbers, it was decided to carry out further trials, both with the Montignv 
and the Gatlin|^ g^un, which latter had been much improved by Mr. BroadweU 
since the experiments of 1869. 

In August, 18/0, a Special Committee X carried out these further trials, S^ial Com- 
which resulted in the preference being given to the (xatling gun, a small mittee, 1870. 
number of which the committee recommended should be at once purchased. " Gatling " 

Their report was made in November 1870, at which date a full knowledge preferred, 
had not been obtained of the effect of the mitrailleurs used in the Franco- Gatling gnns 
German war of that year. Twelve Gatling guns, however, of small calibre, introdaceft 
for land service, and 24 of medium, together with 12 of small size for sea 1^70. 
service, were ordered as a tentative measure, until further experience was 
gained. 

In November 1871i the Special Committee above mentioned having prose- Adoption 
cnted further inquiir as to the intentions of foreign governments regarding reconmiended 
machine guns, and having examined a number ol officers who were present of the 0*65'^ 
with French or German armies during the war, made a second report, in and0*45'' 
which they adhered to their f6rmer opinion, recommending the adoption of Gatling. 
the larger Gatling gun of 0*65-in. bore for coast defences and naval service, 
and the smaller of 0*45-in. calibre for field purposes. 

* Fire-arms having many barrels, intended either to be fired together or in rapid 
sneoesmon, are however, by no means a modem conoeption ; although the introduc- 
tion of rifling and metallic cartridges has of course revolutionised their nature and 
manufactme. 

In the earliest days of artillery, we find machines used under the names of 
ribaodeqnins, oignes, oigds, or||^ or tube gnns, &c., in which several barrels of 
small cailibre were unitM in a single mass, or on a ri^id framework. 

These weapons were originally of clomsy constniction, and could not be discharged 
with rapicUty. Towards the end of the 15th century, however, more efficient organ 
guns were taken into the field ; but wheeled carriages strong enough to resist the re- 
coil of a field piece, and yet fiiirly mobile, were oonstmcted about this period, so that 
Fiancis I., when invading Itidy in 1515, though he carried organ guns with him, also 
took a number of field pieces. As the latter improved in mobility, the use of tube 
guns was gradually given up, and after the 16th century their employment in war 
seems to luve been exceptional. 

t The effective range is supposed to have retrograded from 100 to 150 metres, or 
between 340 and 500 feet vide also Proceedings, R.A.I., Vol. IX., No. 4. 

t President, Colonel Wray, C.B., R.A. 
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As already mentioned, a small number of tbese gana bad been ordered in 

1870, and it was tbougbt advisable, before manufacturing any more, that 
these should be thoroughly tried in the service. A number of 0*45-in. calibre, 
and of 0'65-in. calibre, have been made for S.S., and lately some smaller 
0*45-in. Catlings have been ordered for Indian service. All the Gatliiufs we 
have have been manufactured by the E.O.C. These Catling guns were mimlly 
approved of as service pieces in 187^.* 

In Prussia, both Montigny and Catling mitrailleurs were tried in the year 
1869, in the presence of the king ; but as it was thought that the reenlta 
pained by their use were not adequate to '* the personnel and mat&iel required 
m serving them," they were not approved of. 

With the exception of one battery of revolver cannon on the Fddl ayatem, 
made during the war, no machine guns have been made for this power ; but 
we must remember that large numbers of the French mitrailleura captund in 
1870 are in her possession. Some of these, were tried, indeed, at Berlin, in 

1871, and pronounced superior both to the Catling and Montigny flun8.t 
Bussia, m 1873, had as many as dOO Catling guns, but since that date has 

adopted the Nobel machine gun, a spedea of Catling, with certain alterations 
on the plan of Ceneral Corloff. Austria has adopted the system of Chriatophe 
and Montigny in her mitrailleuaea. She has added many of these weapons to 
her armament. Turkey possesses a number of machine guns made, like our 
own, on the Catling pnncii>le. America, as we have seen, also uses the Catling 
(which, indeed, owes its origin to that country) both for fortress defence and 
for field service.^ 

So much as to the history of mitrailleurs and (xatling guns ; let us now turn 
to their probable employment and advantages as a gun or fire-arm. 

The experience which was gained during the war of 1870, and careful 
official investigations made since that time by the War Departmenta of various 
powers, enable us now to form a fair estimate as to the value of such guns, 
and to aee more plainly the uses to which they should be applied, and it is 
evident that their employment will be hmited, and will be restricted in general 
to the following : — 

i. — For Field Service, An addition of a light nature in amall numbers to 
the reserve artilleir of an army, for increasing the fire of infantry at critical 
moments,|| and for the defence of bridges, villages, field entrenchments, 
&c. 

ii. — For Fortresies or Si^e Works. In canonni^rea, tStea du pout, breaches, 
and flank defence generally, and for use in aavanced Uenches. 

iii. — For Naval Purposes, Firing from ships* tops, and in boat operations. 

* " It is proposed to keep in store in reserve a few Catling guns (made by contnet), 
in ease they should be required, and also to issue a limited number to ships of war. 

" As these weapons, however, are considered complicated and of limited power, it 
is not contemplated that they will be mach employed on active service, and no troops 
are armed with them. The ammuiition, being of a special nature, is also purchased 
as required, by contract'* — ProceedingB, D, of A., Vol. XII., p. 821. 

t This conclusion is scarcely boroe out by unprejudiced evidence. 

X In the kingdom of Sweden and Norway a Commission has lately investigated 
the subject, and accordmg to their report a species of machine gun invented by 
Messrs. Winbom and Palmcrants is likely to be adopted there. 

According to the Beport of a French Commission this weapon has certain defeets 
as to the complication of its mechanism, &o. 

A six barrelled machine gun, termed the *' Hotchkiss revolver cannon,** has lately 
been experimented with in Germany. It is meant to fire small shells weighing, when 
fiill, about U lb., with percussion fuze. It outwardly resembles a Catlmg, but has 
onlv one locx, opposite to which each barrel is brought in turn. 
^ II It must be remembered, however, that great care and caution have to be exer- 
deed in the introduction mto our field equipment of an arm of such limited use. If 
we do employ any, they should be the very best obta^able ; so that the wisest policy 
is not to manufacture many till greater mobility than our service Catling poeseosee, 
as well as the other essentials required have been attained. As soon as this is the 
case, the necessary number for the reserve of our army can, with the manufiKtaring 
capabilities of this country, be produced at very short notice. 
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i. — Employment in the Field. 

In the field, mitrailleun would have to oppose either artillery, cavalry, or in- j<*ield gans v. 
fantry. To be efiSeotive against field Runs they must have long range, be compara- mitraillears. 
tively heayy, and cany such a weight of ammunition that the number of horses 
required would be almost the same as that uaed with a field gun ; while for 
many purposes they would be quite powerless, — ^for instance, against walls, 
stockades, entrenchments, or cover or almost any kind. Against the horses 
and men of artillery exposed within the range such mitrailleurs might indeed 
be formidable ; but that would not make up for their impotence in shell fire 
for destroying villages or mat^el, blowing up ammunition wagons, driving 
troops out of cover, &c. 

General Walker, who accompanied the Prussians, states that " the French Franco- 
mitrailleiirs were invariably driven off the field the moment they showed them- German war. 
selyes so that the Prussian artillery could get at them." (The best range for 
the Prussian guns was 1,800 yards.) 

Captain Gurdon, R.N., who was with the French army of the Loire, says 
that, when opposed to artillery, mitrailleurs always had the worst of it. He 
only saw one case when they had any effect unon the former, " at the battle 
of ot. Jean-sur-Eroe, where three Prussian 12-prs. came down a road and 
opened fire upon us at a distance of 2,400 yards. We brought," he says, " four 
mitraillears against them, ^d after a quarter of an hour the guns limbered up, 
evident^ having some of their horses and guns disabled, and retired another 
300 ymrds to the rear." 

At times, however, mitrailleur fire has proved more destructive than that of Colonel Wray's 
guns,* and the evidence taken by Colonel Wray*s Committee of Officers who Committee, 
had seen these weapons largely used in the field was thus summed up by 
Colonel Fletcher, Scots Fusilier Guards, onts of the Committee. 

1 . The French officers, and those who witnessed the campaign from the French 
side, were generally in favour of the employment of mitrailleurs in the field. 

2. The ]missian staff disapproved of tneir introduction into the service. 

3. English officers who were present with the German army, with one excep- 
tion, considered that for certain purposes they might prove useful a^jimcts to 
field artillerr.t 

Colonel VVray's Committee carried on exhaustive trials between the 9-pr. 
ILM.L. gun, firing shrapnel, a small (0*45-in. bore) Gatling gun, and six 
Guardsmen armed with the Martini-Henry rifle. In a series of eleven trials 
where the firing took place at ranges from 300 to 1,200 yards, and under 
various conditions as to time and distance, the Gatling made 2,699 hits, the 
9-pr. gun 1,620, and the Martini-Henry 71B. (Vide tables of practice, p. 261 .) 



* Captain H. Brackenbnry, ILA., mentions several instances : — ** At the battle of 
Reionvilla," he says, " we have very plain evidence as to whether the French con. 
sidered the mitraiUeuses to be more effective than guns in certain positions, by diis 
facty that M '^^ 1 1^*^ Bazaine, who was there on the spot himself (near a ravine close to 
the Bois de Oignons), bad plenty of guns under his hand, but had only two batteriee 
of mhrailleuses. To defend the head of this ravine (and this was after having seen 
previous battles) he brought up his mitrailleuses. Any one who has seen that 
battle-field, who has seen the way in wVch the graves are at this point piled almost 
one upon another, will see how awful the slaughter must have been ; and it was due, 
pracdcally, entirely to these mitrailleuses.*' 

** There is," he also says, ** another peculiar case, and that is on the western side 
of the batde field of Sedan. On the heights close to Flocang, there was placed a 
battery of mitrailleurs. There is, opposite to that, a round hill with wood on the top, 
and out of this wood and from behind this hiU came the Prussian columns. As they 
came out they were swept down by these mitrailleuses, and they did not succeed. 
Th^ could not make any progress, but were obli^^ed to go back again, and go round 
on the reverse slope of the hill, checked by the mitrailleuse." 

t As the mitrailleur can only be used advantageously for defensive tactics, and 
that on exceptional occasions, when the ground in front is clear of cover, it is Rene- 
raily agreed that the reserve of a division is the proper place for batteries of this 
arm, ifit be taken into the field. 

40153. B 
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Recommended 
for weapons 
of defence. 



'Dm, of course, merely proved that under certain circumatanoes the fire of a 
mitrailleur would be very deadly beyond the range of case shot ; but it must 
also be borne in mind that with known short ranges the fire is certain, while 
shell fire is always more or less uncertain. 

With these facts and this evidence before them, the Committee, in their 
final report, laid down distinctly "that the mitrailleurs should be treated 
purely as defensive weapons, and that they should in general be entrenched, 
and kept as far as possiDle masked from artillery fire ; that the so-called small 
Gatling of 0*45-in. calibre — of which the destructive effect against troops in 
the open, at ranges up to 1,400 yards, is estimated at being nearly three times 
that of the 9-pr. field gun — should be lightened, so as to m easily drawn, with 
its carriage and ammunition, by two horses, and on an emergency by one.** 
Also ** that the field artillery should not be reduced by a single man or horse 
for the sake of substituting mitrailleurs." 

To assist in defending such positions as villages, field entrenchmenta, &c., 
the Committee considered that the small Gatling would be found valuable. 



ii. — Employment of Machine Guns for Fortresses or Siege Works. 

Where space is limited, the front clear, and range known — as in permanent 
works — ^these weapons would probablv be most useful in caponni^res, counter- 
scarp galleries, &c., for the defence of ditches, as well as of the short flanks of 
works,* while in a breach their effects would be most formidable. 



Boat or field 
marine pnr- 
poset. 



iii.~£m/i/oyiiieiif of Machine Guns for Naval Purposes, 

The advantages of usin^ mitrailleurs for ships* tops, to repulse boarders, 
and for boat service in certain cases are generally recognised. 

They have not actually been used in naval warfare, so we have nothing but 
experimental data to ^o upon. 

For covering a luidmg they would no doubt be useful, should the beach and 
adjoining country be open — as would usually be the case ; though even then 
they should supplement, and not supersede, the heavier natures of guns used 
for boat or field marine service. Notwithstanding that great advantage, 
in a boat, of absence of recoil, their manifold disadvantages must not be lost 
sight of. 



* The S wedo-Norwegian Committee report that '' in warfi&re of positioo, or fortresses, 
these arms have $o great and so evident an importance that opinions cazmot differ 
thereon.*' The Amerieans carried on exbaostive trials last year between Gatling 
guns, field gnas, and d-ioch siege howitaers ; and the report of the boaid of oflieers 
oonoemed was stron^y in ftTonr of using some of these weapons fi» flanks of works. 
In consequence, the btecretatr of State for War has recommended to Congress the 
appropriation of 392,600 dolL for the immediate purchase of 209 Gatling guns and 
carria^, to be in position by the 1st July 1874. Another special board, U-S. Army, 
reportmg as to advantages of nutraOleuiv in defiending short flanks, say : — '* Their 
can be no qne^t2oa that the great ¥olume of fire ofUie 8-in. howHxer (1,173 bal^ 
diaehaiged in one minute, or doable that number if necessary), woald prow iire- 
sistible on the short lines of our peimaneat fottifications. Bendea, these guns 
admit of the q$« of shells when oMdcd.** In cases, however, of a nmiihaiieoB5 
attack on die curtain and UctB of adjacent bastions, they go on to say, ** It wooH be 
impoMiblo to serve the opposite howitieis with the freedom agood defence wooU 
lequirer on account of the risk to gunners in opposite casemate. The board 
therefbie recommended one Gathi^ gutt«*forcaeh flank of cKemated fert8,even 
to the displacement of the howitaer when there is bnt one flank emhtamce, if the 
scaip can be readily approached and if diere be a line of embrasores navd but a frv 
feet aboT« the cromid.*' 
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Construetum of Service GatUng. 

§S642. The following are the details of construction of our service Gatling, 

§ S647. which belongs to the description of mitrailleurs where the barrels revolve, 

and axe charged simultaneously. Each bsrrel has its special lock, which 
accompanies it during revolution^ and is also capable of motion liackwards 
and forwards. It pushes the cartridge into its barrel, then serves as a breech, 
and afVerwards extracts the emptj cartridge. Each lock has a striker with 
spiral spring, and an extractor. 
Soattering The system is caused to revolve by means of a crank fixed on the right side 

arrangement, of the piece, and an automatic " scattering " arrangement has been added, 

which can be put in gear or not, as required, ana which is worked by the 
crank which moves the system. Each lock can be taken out separately, and 
replaced by a new one. 

300 to 400 rounds per minute can be fired from this mitraiUeur, and two 
men are sufficient to serve one in action. 

We have three natures in our service, the 0*65-in. and two of 0*4S-in. bore 
of 3 cwts. and 200 lbs. weight respectively. 

cwt. qrs. lbs. 

Weight of gun 3 3 24 

„ carriage and limber (empty) - - 12 2 13 

^gji^lg The gun has 10 steel bairels, rifled on the Henrir principle, fixed in a drde 

round a centre shaft of steel. To this shaft are Keyed two ffun metal discs, 
through one of which the muzzle ends of bairels pass, while their breech ends 
are screwed into the other. Vide Plate, page 259. 

^Y^i .The shaft itself is fixed in a "gun frame" {aa. Fig. 1) of wrought iron, 

nuMie of two bars connected in front of muzzles by a curved cross-piece 
(a. Fig. 1). The rear ends of this gun frame are connected by screws to a 

Q , cast iron box, or " breech casing " (C, Fig. 1 ), which contains the mechanism, 

reecn casing, j^ ^^aa casing is a vertical diaphragm, through which the shaft passes towards 

n VI 1 ^^® breech, and the breech end of the casing is closed by a '* cascable plate " 

Cascable plate, (j,^ pj |) of cast iron. 

Inside the casing, upon the rear of the shaft, is a small (pinion) worm- 
wheel {W, Fig. 2), which gears into a worm ( f. Fig. 2) on a crank shaft or 
spindle (sg* Fig. 2), which passes into the breech casing on the right side, and 
at right angles to the main shaft. By turning a crank handle secured to this 
spindle, the main shsft and bsrrels are caused to revolve. When not in use 
this handle is pushed in out of the way. 

Fastened by screws to the gun frame, is a " pivot block " of gun m^tal 
(p. Fig. 3) ; a pivot (P, Fig. 3) passes through this, and into an iron trunnion 
plate (ee, Fig. 3), and upon it the system turns when lateral spread of bullets 
is required. 

The trunnion pla^e has projections, or trunnions, on which the system 
revolves for elevation, and is secured at the rear end b^ a bolt and nut to a 
locking bolt plate which fits into an undercut slot m bottom of breech 
casing. 

When a scattering fire is required, the frame, barrels, &c., turn on this 
^cattenng fire. « block " through the required arc by means of an automatic arrangement 

{AF, Fig. 2) worked by the crank handle before mentioned. When such is 
Concentrated ^^^ required, the fire is concentrated by putting this arrangement out of gear, 
™^* , and preventing any transverse movement by means of a "locking boh" 

Locking bolt. (/^ Fig. 2) let down into a slot in trunnion plate at the rear. 

On the main shaft in rear of the barrels a cast iron cylinder, or " cartridge 
Cartridge carrier " (AT, Fig. 4) is fixed. This has 10 longitudinal grooves, corresponding 

^'"^' with the 10 barrels. A gun metal cover, or ** hopper " {B, Fig. 4), hinged 

Hoppe**. ^^ ^^Q g^^g^ drops over it. The cover has a longitudinal slot, cone- 

sponding to the opening in the "feed drum "♦ (T, Fig. 1), which rests upon 
Feed dram. ^^^ upper surface of the " hooper." As each column is exhausted, the dnun is 

turned round by hand until tne next one corresponds with the opening in the • 



* This drum is of metal, fits on a pin (6, Fig. 4) in eentre of hopper, and contains 
240 cartridges, in 16 perpendicular columns or channels. It weighs, when full, 50ibs 
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LockH. 

Bear guide 
nnts. 



hopper. Through this slot the cartridges drop (as the shaft revolves) into the 
sevml grooves, ready to be pushed by -the look plungers into the bands 
corresponding. 
Lock chamber. In rear of this, and inside the breech casing, is placed the " lock chamber,'* 

which is keyed to and revolves with the main shut. It is a cylinder of cast- 
iron, having longitudinal channels through which the " locks " pass. 

Upon the main shaft, again, and against the back of the '* lock chamber," 
is secured a cast iron " rear guide nut,'' which keeps the parts firmly together. 
The locks rest partly upon the outer circumference of tnis nut ; and in the 
grooves on which they nt, as weU as in the channels in the lock cfaamiber, are 
small slots, in which run studs on the looks, in order ta prevent the latter 
revolving save with the shaft. 

Inside the "casing" is a curved gun-metal plate, or cam, by means of 
which, as the shaft and lock chamber revolve, the locks themselves are pushed 
forward or back. A piece of steel is let into the front of this cam, against 
which the butt of each lock bears at the moment the barrel is fired. 

There is also a steel cam, called a cocking ring, which, as the lock chamber 
revolves, draws back and then releases a spiral spring acting on the *' firing 
pin " or needle of each lock. 



Cam. 



Cocking ring. 
Firing pin. 



Look. 



Batt. 



Extractor. 



Sights. 



Action. 



The Lock. 

The lock consists of a steel tube or ''plunger," about Hi ins. long, ^e 
front end of which, for about 4 ins., is smaller in diameter, and has only a 
pin hole running through it. 

The remainder is hollow, and slotted out on one side. Its breech end is 
closed by a steel plug or " butt," screwed in. 

Inside is a steel bolt or " hammer," having a projection at the side which 
passes through the slot in the tube, while to the front part of it is attached a 
firing pin or " striker," of steel. 

A spiral spring is placed over the hammer, b^ng retained by the *' butt." 

To the outside of the tube or lock is fixed a steel extractor, having a hook, 
whidi seizes the rim of the cartridge and draws it out as the lock is being 
withdrawn. 

Sighting, 

There are two sights, a foresight and tangent sight. The former is a pUdn 
steel sight attached to the gun frame on the right side at the muzzle, and the 
latter is a plain steel bar graduated in degrees and yards, working in a socket 
on the right rear side of the breech casing, and clamped by means of a milled 
head thumb screw. 

The 0*45-in. gun is sighted with a tangent and fore sight up to 2,400 yds. 
(8'' 23' elevation). 

^C^tOft. 

(Vide Plate facing p. 262.) 

When the gun is in action five cartridges are always in process of loading, 
and five are in different staffes of extraction. Thus, as the system revolves, 
cartridges drop from the feed drum through slot in the hopper, successfully, on 
the 10 grooves in cartridge carrier ; as each lock comes in contact with the 
cocking ring, the hammer is drawn back and spring compressed; further 
rotation brings the lock against the gun metal cam, which pushes it forward, 
driving before it a cartridge from the carrier into its particular barrel. The 
breech is thus closed, and as the butt comes opposite the steel plate in the cam, 
the cocking ring releases the spring, and the needle fires the cartrid^. The 
system continues to revolve, and the lock now being drawn back within the 
chamber, extracts the empty cartridge case while retreating, and the latter 
falls to the ground. 

The following table gives a summary of the results obtained from firing, in 
competition, the pieces mentioned, llie practice was carried on by Colonel 
Wray's Committee in August and September 1870: — 
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IsT ExPBRiMBNT. — At a line of targets 9 feet bv 9 feet, representing 90 CavaLj or 150 
Infantry. Shrapnel shell only used with the fiem guns. Firing against time, 2 minutes. 



Bango, 
300 Yards. 



J 



1^ 



s 

a 



Bange, 
400 Tarda. 



I 






o 



Small Cat- 
ling. 
19-pr. B.L. 

9^nr. M.L. 

HiftraiUeiir 

HaHini- - 



Iba. 
63 

121*5 


809 

268 


Small Gat- 

liog. 
9-pr. M.L. 


lbs. 
89 

118 


107 


208 


Mitrailleur 


SO 


26 


171 


12-pr. BX. 


m-6 


16 


74 


Snider • 


9 


8 


68 


Martini- 
Heniy. 


17 



810 
236 
178 
166 
77 
68 



BAnge. 
600 Yards. 



*-:e 


•V4 


-•§ 


K 


2 5 


•M 


.f E 


o 


^1 


i 



Bange, 
800 Yards. 



ii 

^1 



a 



& 



BangQ, 
1,000 Yards. 



Ii 



o 
o 



Small Gat- 
ling. 
9-pr. M.L. 

12-pr. BX. 

Mitndlleur 

Snider - 

BCartini- 
Henry. 



lbs. 
66 

76 


622 
288 


Small Gat- 
ling. 
MitraiUeur 


lbs. 
80*6 

26 


229 
164 


9-pr. M.L. 
12-pr. B.L. 


lbs. 
86 

94*6 


94*6 
80 


142 

127 


12-pr. BX, 
9-pr.M.L. 


82 
68 


162 
118 


Small Gat- 

linff. 
ICarSil- 


41*6 
9 


9 
11 


68 
52 


Martini- 
Henry. 
Snider - 


10 
10 


66 
4fi 


Hemy. 
Mitraillenr 


SO 



294 

218 

62 

47 

88 



2nd Expbrimbnt. — At similar targets. Firing deliberate. Shrapnel used 

with field guns. 



BMige, 


fat of 
nnition. 


s 


Bange, 


bof 
nition. 


i 

A 


Range, 


4 


1 


B«ige 


fat of 
unition. 


i 

m 


300 Yards. 


*s 


400 Yards. 


-as 


%^ 


600 Yards. 


%s 


SOOYards. 


*-; 




•si 


o 

• 




•SI 


o 

• 

1 






o 




II 


o 

1 




lbs. 






lbs. 






lbs. 






lbs. 




mtraillear 


25 


172 


Mitrailleur 


26 


177 


12-pr. B.L. 


60 


164 


12-pr. B.L. 


60 


206 


^pr. M.L. 


45 


162 


Small Gat- 
ling. 


16 


160 


Mitrailleur 


25 


107 


Small Gat- 
ling. 


16 


188 


IS-pr. BX. 


00 


188 


12-pr. B.L. 


60 


118 


9-pr. M.L. 


46 


78 


9-pr. MX. 


45 


124 


Kartini- 


14 


88 


9-pr. M.L. 


45 


110 


Martini- 


12 


74 


Mitraillenr 


26 


106 


Henry. 












Henry. 












Snider 


9 


74 


Martini- 
Henry. 


13 


90 


Snider 


9 


68 


Martini- 
Henry. 


12 


85 








Snider 


8 


61 








Snider 


8 


62 



Sbd Experimbnt. — At three rows of targets, 20 yds. apart. Shrapnel and 
segment sheU with field guns. Firing against time, 2 minutes. 



Bange, 
1,200 Yards. 






I 



H 



Small Gat- 

Ung. 
Mitraillenr 



9-pr. 

MX. 
^TO. shrap. 

Martini- 
Heniy. 
li^shrap, 



lbs. 
28 

60 

72 

54 

54 

12 

60 



204 
201 
173 
99 
92 
84 
78 



l,4MlMs. 



I 



^. 



s 

O 



Med. Gat. 

0'65-in. 
l^nr. sfarap. 

9-pr. sfarap. 

SmsJl* Gat- 
ling. 

^^fi. '^- 
Large Gat- 
ling. 

""Sx. "*• 

MitraiUeur 



Bsnge« 
2.070 lards. 



si 

II 



I 



BMMk 






^ 



lbs. 
89 


286 


60 


224 


54 


178 


47 


104 


84 


102 


212 


99 


63 


70 


87 


68 







Med. Gat 

0*65 in. 
12-pr. B.L. 

Mg- 

Large Gat- 
ling. 
9-pr. M.L. 



B-pr 
sbi 



12-pr. B.L. 

nip. 
9-pr. M.L. 
ahrap. 



lbs. 
127 |164 

72 116 



198 
64 
72 
64 



99 
60 
41 
86 



12-pr. BX. 

seg. 
9-pr. M.L. 

shim. 
9-pr. MX. 

Mel! Gat. 

0*66-in. 
12-w. BX. 

sfarap. 
LaigeGat- 

ling. 



68 
64 

114 

60 

100 



i 



lbs. 
108 73 



72 
61 

46 

19 
IS 



262 



4th Experiment. — At 134 dnmmiiw, in loose order, repreaentiiig infuitif 
retiring. Front 98 yds., tTenge depth 35 vda. Filing in thine poaitioni, 
with unknown nuiges. Shrapnel shell onlj used with field guns. 



Flnt Positioii. 






Bwc p d Foiiti *?n 



ll 



I 



& 



BmaU GatUng 
Mitnilleur- 
S>pr.M.L. - 
Haiiini-Heniy 

IS-pr. B.L* • 





lbs. 
89 


1 
812 




45 


ISI 




6S 


74 




16 


66 




5 


61 




87'6 


S9 



SmiOlGftlliiig 
HitnlUoor 
Ift^.BX. - 
ICartliii-Hflniy 
9-pr.lLL. - 
Snider- 



lbs. 
6S 

46 

67-6 
14 
68 

2 



lea 

88 
8S 
49 
84 



Third POsibon. 



Small Gfttlinff • 
9-pr. XX. 
12-pr.B.L. - 
MMgUxd-Umrj - 
mtimUleur 



Snider- 



§ 

II 



lbs. 
68 

68 

87-6 

12 

55 



- -687 



41 

.p. 

o 



m 

47 



9 
7 



J^otf0.— Six Ghnrdsmen. Mined with tlw KirtiBl-Heniy rifl^ end » 
Snider, were pitted asnlnst the ffoni. 



nomber 



iatm 



T^ *a<-t p 2S2 of AB 




•1 



«ricE Ordnance.* 



lent. 



Fuze. 



J 



Proof. 



Shrapnel, Boxer. 



Charge. 



Weight, 
empty. 



Bursting 

Charge. 

F.G. or 

Pistol 

Powder. 



Fuee. 



P. 



B.L.G. 



Projectile 



Nature of Ordnance. 



lbS.0Z8. 


610 6 


494 13 


403 


S54 


179 


116 10 


116 10 


115 10 


77 6 


65 10 


65 10 


65 10 
65 10 
65 10 


39 6\ 
39 5i 
25 


17 3 


9 12 
9 12 
9 12 
9 12 
7 8i 


m cii 



lbs. ou. 



1 15 

1 16 

1 9 

1 5 

1 

12 

12 



12 

















9 

9 

9 

9 
9 
9 

5 
6 
3 



{ 




A .wi 



9 lec. M.L. 
, Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



ISO 
50 
10 
15 



85 
95 
70 
76 
60 
58 



Do. -i 

B.L. Percu8si4 
9 sec. M.L. i 
5 do. H 

Do. 

Do. -i 

Do. -i 

Do. 

Do. 

I 

Do. 

Do. - 

Do. 



Do. 

Do. 
Do. 
Do. 
Do. 
Do. 












lb8.0Z8. 


lbs. OKS. 




800 


S 


700 


87 8 


600 




630. 




400 




250 


87 8 


180 


27 8 


115 


27 8 


115 


17 8 


115 


12 8 


80 


10 


64 


16 


90 


10 
10 
12 


64 
64 
64 


8 12 
8 12 
5 


40 
40 
25 


3 12 


16 


2 3 
2 3 
2 3 
2 3 
8 
(F.G.) 


9 
9 

9 
7 



B. Muzzle Loasbsb. 
16-inch, 80 tons (Ezp«^). 

12*5-inch.38t0L8. 
12-inch, 36 tons. 
12-inch, 26 tons. 

11-inch, 26 tons. 

• 

10-inch, 18 tons. 
9-inch, 12 tons. 
8-inch, 9 tons. 
7-inch, 7 tons. 
7-inch, 6| tons. 



80-pr., 5 tons converted. 

64ewt., Mark I.,^ 
II., and III. -I 

64 cwt. Mark III., '.-.„, 
with steel tube- [•*"P'^* 

g^ijconvertedj 

64-pr., 64 cwt.. Mark III., 

with steel tube. 

40-pr., 34 cii't., Mark I. 

40 pr., 35 cwt.. Mark II. 

25-pr., 18 cwt., Mark I. 



16-pr., 12 cwt., Mark I. 



>% 



too lbs. (bronie) -1 
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APPENDIX v.— Range Tables. 



•Range Table for 12* 5-inch Rifled M.L. Gun of 38 Tons. 

Based on Practice of 20th April 1876. 

Minutes 

Charge, 130 lbs. P. powder. 

Projectile, Palliser shell, with gas-check. Weight 810 lbs. 6 oz. 



Mean Elevation due to each 100 Yards of Range, by Interpolation. 


Distance of 
Object. 


Elevation. 


Time of 
Flight. 


Lengths of 
Fuze. 


Distance of 
Object. 


1 


Time of 
Flight. 


Lengths of 
Faze. 


Distance of 
Object. 


1 


Time of 
Flight. 




yds. 
100 


o / 

8 


sees. 
0*23 




yds. 
3.600 


4 18 


sc 
6 


(CS. 

'46 




yds. 
5,100 








SOO 


17 


0*46 




2,700 


4 30 


6 


•74 




5,200 








300 


26 


0*69 




2,800 


4 42 


7 


02 




5,300 








400 


35 


0-92 




2,900 


4 54 


7 


•30 




5,400 








500 


44 


1-15 




3,000 


5 6 


7 


•58 




5,500 








600 


53 


1-38 




3,100 


5 18 


7 


•86 




5,600 








700 


1 1 


1-61 




3,200 


5 30 


8 


•14 




5,700 








800 


I 10 


1-85 




3,300 


5 42 


8 


•42 




5,800 








900 


1 19 


2*09 




3,400 


5 54 


8 


•70 




5,900 








1,000 


1 28 


2*33 




3,500 


6 6 


8 


•98 




6,000 








1,100 


1 38 


2 "47 




3,600 


6 18 


9' 


•26 




6,100 








1,200 


1 48 


2*81 




3,700 


6 31 


9 


•54 




6,200 








1,300 


1 58 


305 




3,800 


6 44 


9 


'82 




6,300 








1,400 


2 8 


3-29 




3,900 


6 57 


10 


•10 




6,400 








1,500 


2 18 


3*53 




4,000 


7 10 


10 


•39 




6,500 








1,600 


2 28 


3-78 




4,100 


7 23 


10 


•68 


~ 


6,600 








1,700 


2 38 


4-03 




4,200 


7 36 


10 


•97 




6,700 








1,800 


2 48 


4-28 




4,300 


7 49 


U 


-26 




6,800 








1,900 


2 59 


4-54 




4,400 


8 2 


11 


•55 




6,900 








2,000 


8 10 


4*80 




4,500 


8 15 


11 


•84 




7,000 








2,100 


. 3 21 


507 




4,600 


8 29 


12' 


•13 




7,100 








2,200 


3 32 


5-34 




4,700 


8 43 


12 


•42 




7,200 








2,300 


3 43 


5*62 




4,800 


8 57 


12 


•71 




7,300 








2,400 


3 54 


5-90 




4,900 


9 11 


13 


•00 




7,400 






' 


2,500 


4 6 


6-18 




5,000 


9 25 


13 


•29 




7,500 








• 
401 


For the \ 
53. 


two 12-U] 


Lchgnni 


1 of 38 1 


x>ns (\ 


ide 


p. 


207)8 


pecial 


range ti 


nblese 
U 


xist. 
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* Range Table fob 12-inch Rifled M.L. Gun of 35 Tons. 



Based on Practice of 10th December 1872 and 27th February 1873. 

Minute 30,658. 

Charge, 85 lbs. Pebble. 

Projectile, common shell, weighted and plugged. Weight 618 lbs. 



Mean Elevation due to each 100 Yards of Range, 

by Interpolation. 


Corresponding Range 
to Tenths of Faze 


Distance of 
Object. 


1 


Time of 
Flight. 


Ijengths of 
Fuze. 


Distance of 
Object. 


• 

a 
o 


Time of 
Flight. 


Lengths of 
Fuze. 


Tenths of 
Fuze. 


Range. 


Tenths of 
Fuze. 


Range. 


yds. 


o / 


I 

sees. 




yds. 


O J 


sees. 






yds. 




yds. 


100 


9 


0-24 




2,600 


4 58 


6*80 




1 


200 


17 


2,780 


200 


19 


0-48 




2,700 


5 12 


7*09 




1*5 


300 


18 


2,915 


800 


29 


0-72 




2,800 


5 26 


7*88 




2 


395 


19 


3,045 


400 


89 


0-96 




2,900 


5 40 


7*68 




2*5 


490 


20 


3,170 


500 


49 


1*20 




3,000 


5 54 


7-98 




8 


585 


81 


8,295 


600 


59 


1-45 




8,100 


6 8 


8*28 




3-5 


680 


22 


3,415 


700 


1 10 


1-70 




8,200 


6 23 


8*58 




4 


770 


23 


3,535 


800 


1 21 


1-95 




8,300 


6 88 


8*88 




4-5 


860 


24 


3,655 


900 


1 32 


2-20 




8,400 


6 58 


9-18 




5 


950 


25 


3,775 


1,000 


1 43 


2-45 




8,500 


7 8 


9*49 




5*5 


1,040 






1,100 


1 54 


2-70 




3,600 


7 23 


9*80 




6 


1,125 






1,200 


2 5 


2-96 




3,700 


7 38 


10-11 




6-5 


1,210 






1,300 


2 16 


3*22 




8,800 


7 53 


10*42 




7 


1,295 






1400 


2 27 


8*48 




3,900 


8 8 


10*74 




7*5 


1,380 






1,500 


2 39 


8-74 




4,000 


8 24 


11-06 




8 


1,460 






1,600 


2 51 


4*00 




4,100 


8 40 


11-38 




8-5 


1,540 






1,700 


3 8 


4-27 




4,200 


8 56 


11*71 




9 


1,620 






1,800 


3 15 


4*54 




4,300 


9 12 


12-04 




9*5 


1,700 






1,900 3 27 


4*81 




4,400 


9 28 


12*38 




10 


1,780 






2,000 8 40 


5*09 




4,500 


9 45 


12*72 




11 


1,930 






2,100 8 58 


5-37 




4,600 








12 


2,080 






2,200 


4 6 


5*65 




4,700 








13 


2,225 


• 




2,800 


4 19 


5*93 




4,800 








14 


2,370 






S,400 


4 82 


6*22 




4,900 








15 


2,510 






2,500 


4 45 


6-51 




5,000 








16 


2,645 







* Vide note as to exceptional 12-inch gons, p. 207. 
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Range Table for 12-inch Bifled M.L. Gun of 35 Tons. 



Based on Practice of 

Minutes 

Charge, 110 lbs. Pebble. 

Projectile, Palliser shell, weighted. Weight, 700 lbs. 





Mean Elevation due to each 100 Yards of Bange, by Interpolation. 




Distance of 
Object. 


1 


Time of 
Flight. 


Lengths of 
Fuze. 


Distance of 
Object. 


1 


Time of 
FUght 


Lengths of 
Fuze. 


Distance of 
Object. 


• 

1 

J? 


Time of 
FUght. 


Lengths of 
Fuze. 


yds. 
100 


o / 

10 


sees. 
0*25 




yds, 
2,600 


/ 

4 28 


sees. 
6-32 




yds. 
5,100 








200 


19 


0*47 




2,700 


4 40 


6-60 




5,200 








300 


28 


0*69 




2,800 


4 52 


6-88 




5,800 








400 


37 


0*91 




2,900 


5 4 


7*17 




5,400 








500 


46 


114 




3,000 


5 16 


7*46 




5,500 








600 


55 


1-37 




3,100 


5 28 


7-75 




5,600 








700 


1 4 


' 1-60 




3,200 


5 40 


8*04 




5,700 








800 


1 14 


1-83 




3,300 


5 52 


8-33 




5,800 








900 


1 24 


2*06 




3,400 


6 4 


8*62 




5,900 








1,000 


1 34 


2*29 




3,500 


6 16 


8*91 




6,000 








1,100 


1 44 


2-52 




3,600 


6 28 


9*20 




6,100 








1,200 


1 54 


2-96 




3,700 


6 40 


9*49 

• 




6,200' 








1,300 


2 4 


8-00 




3,800 


6 52 


9*78 




6,300 








1,400 


2 15 


3-24 




3,900 


7 4 


10*07 




6,400 








1,500 


2 26 


3*48 




4,000 


7 17 


10*36 




6,500 








1,600 


2 37 


3-72 




4,100 


7 30 


10*66 




6,600 








1,700 


2 48 


3*96 




4,200 


7 43 


10-96 




6,700 








1,800 


2 59 


4*20 




4,300 


7 56 


11-26 




6,800 








1,900 


3 10 


4*44 




4,400 


8 9 


11*56 




6,900 








2,000 


8 21 


4*69 




4,500 


8 22 


11*86 




7,000 








2,100 


3 32 


4*95 




4,600 


8 35 


12*16 




7,100 








2,200 


3 43 


5*21 




4,700 


8 48 


12*46 




7,200 








2,300 


8 64 


5*48 




4,800 


9 1 


12'76 




7,300 








2,400 


4 5 


5*76 




4,900 








7,400 








2,500 


4 16 


6*04 




5,000 








7,500 









r 2 
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Bakoe Table for 12-inch Rifled M.L. Gun of 25 Tons. 



Charge, 50 lbs. B.L.6. or 55 lbs. P. powder 
Projectile, common shell. 



] 


^ean Eleyation due to each 100 YarcU of Range, by Interpolation. 


Distance 

of 
Object. 


Eleyation. 


Time 

of 
Flight. 


Tenths 

of 
Fnxe. 


Distance 

of 
Object 

• 


Slevation. 


Time 

of 
Flight. 


Tentbfl 

of 
Fuze. 


ydfl. 


O / 


8ec0. 




yds. 


o / 


sees. 




100 


12 


0*28 




2,100 


4 43 


5*94 


13 


i60 


— 


— 


i 


8,200 


4 57 


6-25 




200 


24 


0-56 




2,955 


— 


— 


U 


300 


36 


0'83 




2,300 


5 13 


6*56 




325 


— 


— 


8 


2,400 


5 29 


6-87 




400 


48 


1-10 




2,410 


— 


— 


15 


490 


^^_ 


— 


3 


2,500 


5 45 


7-18 




500 


1 


1-37 




2,560 


— 


— 


16 


600 


1 13 


1-64 




2,600 


6 1 


7-50 




653 


^^^ 




4 


2,700 


6 17 


7-82 




700 


1 26 


1-91 




2J10 


— 


— 


O 


800 


1 39 


2-18 




2,800 


6 33 


8-14 




S20 


^■B 


— 


5 


2fi60 


— 


— 


IS 


900 


1 52 


2-45 




2,900 


6 50 


8*46 




9S3 


— 


— 


6 


3,000 


7 7 


8-78 




1,000 


2 5 


2-72 




3,005 


— 


— 


19 


1,100 


2 18 


3-00 




.3,100 


7 24 


9-10 




i,i30 


— 


— 


7 


3,150 


— 


— 


20 


1,200 


2 82 


3-28 




3,200 


7 41 


9-43 




1,300 


2 46 


3-56 




3,295 


— 


— 


21 


1^10 


— 


— 


S 


3,300 


7 59 


9-76 




1,400 


3 


8-85 




3,400 


8 17 


10-09 




i470 


— 


— 


9 


3,4^ 


— 


— 


22 


1,500 


3 14 


.4-14 




3,500 


8 35 


10-43 




1,600 


3 28 


4-43 




3/5$0 


— 


— 


23 


1,630 


— 


— 


iO 


3,600 


8 54 


10-77 




1,700 


3 42 


4-72 




3,700 


9 13 


11-11 




iJ90 


»^i^^ 




11 


3,720 


— 


— 


S4 


1,800 


3 57 


5-02 




3,800 


9 32 


11-45 




1,900 


4 12 


5-32 




3,900 


9 52 


11-80 




^,945 


^^^ 


— 


12 


4,000 


10 12 


12-16 




2,000 


A 27 


5*63 
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Rangb Table fob.12-ikch Rifled M.L. Gun of 25 Tons. 



Charge, battering, 67 lbs. R.L.Gr. powder. 
Projectile, common shell. 



Mean Elevation due to each 100 Yards of Bange, by Interpolation. 



Distance 
of 


Eleration. 


Time 
of 


Tenths 
of 


Distance 
of 


Elevation. 


Time 
of 


Tenths 
of 


Object 




FUght. 


Fuze. 


Object. 




Flight 


Fuze. 


yds. 


/ 


sees. 




yds. 


/ 


sees. 




100 


10 


0-25 




2,100 


4 12 


5-7 




i40 


— 


— 


/ 


2,i70 


— 


— 


H 


200 


21 


0-5 




2,200 


4 26 


6-0 




300 


82 


0-8 




2,800 


4. 40 


6*8 




3iO 


— 


— 


8 


S,320 


— 


— 


i3 


400 


43 


1-0 




2,400 


4 54 


6-6 




4$0 


— 


— 


3 


Sf470 


— 


— 


16 


500 


54 


1-3 




2,500 


5 9 


6*9 




600 


1 5 


1-5 




2,600 


5 24 


7-2 




640 


m^m 


— 


4 


8y6S0 


— 


— 


^7 


700 


1 16 


1-8 




2,700 


5 89 


7-5 




800 


1 27 


2-1 


5 


e,770 


— 


— 


i9 


900 


1 89 


2*3 


m 


2,800 


5 54 


7*8 




960 


— 


— 


6 


2,900 


6 9 


8-2 




1,000 


1 51 


2*6 




8,9i3 


— 


— 


19 


1,100 


2 3 


3*9 




8,000 


6 24 


8-5 




¥,iSO 


— 


— 


7 


3,060 


— 


— 


SO 


1,200 


2 15 


3*1 




8,100 


6 40 


8-8 




i^O 


— 


— 


S 


3,200 


6 56 


9-1 




1,300 


2 27 


3*4 




3;i05 


— 




Si 


1,400 


2 40 


3'7 




8,800 


7 12 


9-4 




if^ 


— 


— 


9 


3,330 


— 


— 


2S ' 


1,500 


2 53 


4-0 




3,400 


7 28 


9-7 




ifiJO 


— 


— 


iO 


3495 


— 


— 


23 


1,600 


8 6 


4-3 




8,500 


7 46 


10-0 




1,700 


8 19 


4-5 




8,600 


8 1 


10-8 




U720 


— 


— 


ii 


3^40 


— 


— 


24 


1,800 


8 82 


4' 8 




8,700 


8 17 


10-7 




ifi70 


— 


— 


i8 


3,800 


8 34 


11-0 




1,900 


3 4!i 


6-1 




3,900 


8 51 


11*8 




2,000 


8 58 


5-4 




4,000 


9 9 


11'7 




S,090 


— 


— 


iS 
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Range Table fob 12-ingh Rifled M.L. Gun of 25 Tom. 



Charge, battering, 85 lbs. P. powder. 
Projectile, Palliser. 



Mean Eleration dae to each 100 Yards of Range, by Interpolation. 




Distance 

of 
Object 


Elevation. 


l^e 
of 

Flight 


Lengths 
Fnze. 


Distance 

of 
Object 


Elevation. 


Time 

of 

Flight 


Lengths 
Foxe. 


yds. 


/ 






yds. 


O / 






100 


7 






2,500 


4 58 






200 


15 






2,600 


5 12 






800 


28 


• 




2,700 


5 26 






400 


81 






2,800 


5 40 




• 


500 


89 






2,900 


5 54 






600 


48 






8,000 


6 8 






700 


58 






8,100 


6 22 






800 


1 9 






8,200 


6 86 






900 


1 20 






3,800 


6 50 






1,000 


1 82 






3,400 


7 4 






1,100 


1 44 






8,500 


7 19 






1,200 


1 67 






8,600 


7 84 






1,800 


2 10 






8,700 


7 49 






1,400 


2 24 






3,800 


8 4 






1,500 


2 88 






3,900 


8 19 






1,600 


2 52 






4,000 


8 84 






1,700 


8 6 






4,100 


8 49 






1,800 


8 20 






4,200 


9 4 


. 




1,900 


8 84 






4,800 


9 19 






2,000 


8 48 






4,400 


9 34 






2,100 


4 2 






4,500 


49 






2,200 


4 16 






4,600 


10 4 






2,800 


4 80 






4,700 


19 






2,400 


4 44 






4,800 


10 84 
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Range Table fob 12-inch Hitled MX. Gun of 25 Tons. 



Charge, battering, 86 lbs. P. powder. 

Projectile, common shell. 





Mean Eleration due to each 100 Yards of Range, by Interpolation 


■ 


DiBtaiice 




Time 


Tenths 


Distance 




Time 


Tenths 


of 


Eleyation. 


of 


of 


of 


Elevation. 


of 


of 


Object 




Flight. 


Faze. 


Object. 




Flight 


Fuze. 


yds. 


o / 


sees. 




yds. 


o / 


sees. 




100 


5 


0-23 




2,600 


4 43 


6-52 




165 


^— 


— . 


i 


2,700 


4 56 


6-80 




200 


11 


0-45 




2J15 


— 


— 


16 


800 


18 


0*67 




2,800 


5 9 


7-08 




375 


— 


^. 


S 


2^65 


— 


— 


17 


400 


26 


0*89 




2,900 


5 28 


7-36 




500 


85 


1-11 




8,000 


5 37 


7-65 




560 


— . 


— . 


S 


3,015 


— 


— 


19 


600 


45 


1-38 




8,100 


5 51 


7-95 




700 


56 


1-56 




3,160 


— 


— 


19 


740 


— 


— 


4 


3,200 


6 5 


8-25 




800 


1 7 


1'80 




8,300 


6 19 


8-55 


20 


900 


1 18 


2*04 




3,400 


6 84 


8*85 




915 


— . 


— 


5 


3,440 




— 


21 


1,000 


1 29 


2*29 




3,500 


6 49 


9*16 




ifiSS 


— 




6 


3,530 


^^^ 


"— 


22 


1,100 


1 40 


2*54 




3,600 


7 4 


9*47 




1,200 


1 51 


2-79 




3,700 


7 19 


9-48 




i^55 




— 


7 


3,715 


— 


— 


23 


1,800 


2 2 


3-04 




3,800 


7 85 


10*09 




1,400 


2 14 


8-29 




3,S50 


— 


— 


24 


i^5 


— 


— 


S 


3,900 


7 52 


10*40 










■s 


3,930 


— 


— 


25 


1,500 


2 26 


8-55 












iJi95 


^. 


-^ 


9 


4,000 


8 9 


10*71 




1,600 


2 38 


8-81 




4,100 


8 26 


11*03 




1,700 


2 50 


4-07 




4,110 


— 




26 


1,760 


— 


— 


10 


4,200 


8 43 


11*85 




1,800 


8 2 


4*84 




4.235 


— 


««^^ 


V 


1,900 


8 14 


4-61 




4,300 


9 


11*67 




iy9S0 


■^ 


— 


11 


4,360 
4,400 


9 17 


12*00 


t9 


2,000 


8 26 


4*88 




44^0 


— 


— 


29 


S,0$0 


— 


— 


12 










2,100 


8 88 


5«15 




4,500 


9 84 


12*88 




2,200 


8 51 


5*42 




4,600 


9 51 


12*66 


30 


S^40 


>~ 


— 


13 


4,700 


10 8 


18*00 




2,800 


4 4 


5-69 




4,720 


— 


— 


31 


2,400 


4 17 


5-96 


U 


4,800 


10 25 


18*84 












4,835 


— 


— 


32 


2,500 


4 80 


6-24 












S^60 


— 


^— " 


15 








- 
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Bakqb Tablk fob II-inch Rifled M.L. Gun op 25 Toms. 

B»ed on Practice of 28tli Ma; 1872. 
Minute, 30.326. 

Chaise, Hrvice, 60 Vbe. P. powder. 
Projectile, commoD or shnpnel shell. 



Ueu> Elendon due to 




DiEtance 

of 
Object. 




nme 

of 

Flight. 


Tnithi 
of 

TUK. 


Dittuce 

of 
Object 


Eleradcn. 


Time 

<rf 

Flight 


of 


'S; 


13 


« 


'Ct. 

38 


_ 


yd.. 
2,600 


6 19 


7 


56 


17 


aoo 


26 





96 




2,700 


6 35 


7 


87 


18 


BOO 


39 





84 


1-5 


a,800 


6 51 


8 


18 


IS 


400 


58 




la 




8,900 


7 7 


8 


SO 


19 


soo 


1 7 




40 


3-5 


3,000 


7 83 


8 


83 


SO 


600 


1 ai 




68 


8-5 


8,100 


7 89 


9 


14 




700 


1 85 




96 




8,200 


7 66 


9 


46 




800 


1 49 




34 




3,300 


8 18 


9 


79 




900 


S 8 




58 


S*6 


8,400 


8 30 


10 


la 




1,000 


S 17 




83 




3,600 


8 47 


10 


45 




1,100 


3 SI 




11 


6-5 


3,600 


9 4 


10 


78 




1,200 


3 45 




40 


7*S 


3,700 


9 ai 


U 


11 




1,300 


3 




69 




8,800 


B 38 


11 


44 




1,400 


9 15 




98 




8,900 


9 58 


11 


78 




1,500 


3 80 




i7 


9-8 


4.000 


ID 14 


la 


13 




1,600 


3 45 




it 


10 


4,100 


10 83 


la 


47 




1,700 


4 




85 




4.100 


10 50 


12 


83 




1,800 


4 15 




14 




4,800 


11 8 


13 


17 




1,900 


4 30 




43 




4.400 


11 38 


13 


58 




:s,ooo 


4 45 




73 




4,500 


11 44 


13 


89 




a,ioo 


5 




03 




4,600 


la 3 


14 


35 




;a,soo 


5 IS 




88 




4,700 


IS 31 


14 


61 




2,800 


5 31 




63 




4,800 


13 40 


14 


97 




a,*oo 


5 ■*? 




94 




4,900 


13 59 


IS 


8S 




s^o 


6 3 




35 
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Banqb Table fob II^inch Rifled M.L. Gun of 25 Tons. 



Based on Practioe of 27tli June 1871. 
Minute, 29,397. 

Charge, battering, 85 lbs. P. powder. 
Projectile, PalUser cored shot. 



Mean Etevation due to eaeh 100 Yards of Bange, by Interpolation. 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight. 


Tenths 

of 
Faze. 


Distance 

of 
Object. 


Elevation. 


Time 

of 
Flight. 


Tenths 

of 
Fuze. 


yds. 
100 


o t 
12 


sees. 
0*24 




yds. 
2,500 


O / 

4 43 


sees. 
6*61 




200 


22 


0-49 




2,600 


4 56 


6-91 




300 


32 


0-74 




2,700 


5 10 


7-21 


• 


400 


42 


0-99 




2,800 


5 24 


7-51 




500 


52 


1-24 




2,900 


5 38 


7-81 




600 


1 2 


1-49 




3,000 


5 52 


8*11 




700 


1 12 


1-74 




3,100 


6 6 


8-41 




800 


1 22 


1-99 




3,200 


6 20 


8-72 




900 


1 32 


2*24 




3,300 


6 34 


9-08 




1,000 


• 

1 48 


2*49 




3,400 


6 48 


9-84 




1,100 


1 64 


2-74 




3,500 


7 3 


9-65 


• 


1,800 


2 5 


2*99 




3,600 


7 18 


9*96 




1,800 


2 16 


8-25 




8,700 


7 33 


10-28 




1,400 


2 27 


8-51 




3,800 


7 48 


10-60 




1,500 


8 88 


8-78 




8,900 


8 3 


10-92 




1,600 


8 50 


4-05 




4,000 


8 19 


11-24 




1,700 


8 2 


4-82 




4,100 


8 35 


11-57 




1,800 


3 14 


4-60 




4,200 


8 51 


11-90 




MOO 


3 26 


4-88 




4,800 


9 7 


12-23 




2,000 


3 88 


5-16 




4,400 


9 23 


12-56 


• 


2,100 


8 51 


5*44 




4,500 


9 40 


12-89 




2,200 


4 4 


5-72 




4,600 


9 57 


13-22 




2,800 


4 17 


6'01 




4,700 


10 14 


18-55 




2,400 


4 30 


6-31 




4,800 


10 31 


13-88 
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Bange Table for 10-inch Bulled M.L. Gun op 18 Tons. 



Charge service, 40 lbs. B.L.G. or 44 lbs. P. powder. 
Projectile, common shell. 






Mean Flevation dne to each 100 Tarda of Range, by InterpolatioE 


I. 


Distance 
of 
Object. 


Elevation. 


Time 

of 
Flight. 


Tenths 

i Fuze. 

1 


Distance 

of 
Object. 


Elevation. 


Time 

of 
Flight. 


Tenths 

of 
Fuze, 


yds. 


1 

o / 


sees. 




yds. 


O / 


1 

sees. 




100 


IS 


0-26 

t 




2,200 


5 13 


6-56 




160 


— 


1 


1 


2^05 


— 




io 


200 


24 


0*54 




2,300 


5 30 


6-89 




300 


36 


0-82 




2fi35 


— 


— 


16 


320 


— 


— 


2 


2,400 


5 47 


7-22 




400 


48 


1-10 




2,465 


— 


— 


17 


4^0 


— 


— 


3 


2,500 


6 5 


7*66 




500 


I 1 


1-36 




2^95 


— 


— 


19 


600 


1 14 


1-67 




2,600 


6 23 


7-90 




635 


— 


— 


4 


2,700 


6 42 


8*24 




700 


1 27 


1-86 




2,725 


— 


— 


19 


7SS 


— 


— 


5 


2,800 


7 1 


8-58 




800 


1 41 


2-25 




2,$50 


— 


— 


20 


900 


1 55 


2-64 




2,900 


7 21 


8-93 




930 


— 


— 


6 


^,970 


— 


1 


21 


1,000 


2 9 


2-83 




3,000 


7 41 


9-29 




iflSO 


— 


— 


7 


3,090 


— 


— 


22 


1,100 


2 23 


3-12 




3,100 


8 1 


9-65 




1,200 


2 37 


3-42 




3,200 


8 21 


10-02 




i,S23 


— 




S 


3,210 


— 


— 


23 


1,300 


2 51 


3'78 




3,300 


8 42 


10*39 




i,370 




— 


9 


3^30 


— 


— 


24 


1,400 


3 6 


4-04 




3,400 


9 3 


10-76 




1,600 


3 21 


4*35 




5,445 


— 


— 


25 


iy515 


— 


— 


iO 


3,500 


9 25 


11-14 




1,600 


3 36 


4-66 




3,560 


— 


— 


26 


ifiSS 


— 


— 


ii 


3,600 


9 47 


11-52 




1,700 


a 51 


4-97 




3,675 


— 


— 


27 


i,795 


— 


— 


12 


3,700 


10 9 


11*90 




1,800 


4 7 


5-28 




3,790 


— 




29 


1,900 


4 23 


5-60 




3,800 


10 32 


12-29 




1,935 


— 




13 


3,900 


10 56 


12*68 


29 


2,000 


4 39 


5-92 




4,000 


11 21 


13*08 




2fi70 


— 


— 


14 


4,010 


— 


— 


30 


2,100 


4 56 


6-24 
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Bange Tablb for 10-inch Rifled M.L. Grwx of 18 Tons. 



Charge, battering, 60 lbs* B.L.6. powder. 
Projectile, Palliser. 



Mean Elevation due to each 100 Yards of Bange, by Interpolation. 


Distance 
of 
Object. 


Eleyation. 


Time 

of 
Flight. 


Lengths 
Faze. 


Distance 

of 
Object. 


Elevation. 


Time 

of 
Flight. 


Lengths 
Fuze. 


yds. 


o / 


sees. 




yds. 








100 


9 


0-20 




2,100 








200 


18 


0-48 




2,200 








800 


28 


0-67 




2,300 








400 


88 


0-91 




2,400 








600 


48 


1-15 




2,500 








600 


58 


1-40 




2,600 




• 




700 


1 8 


1«65 




2,700 








800 


1 18 


1-91 




2,800 








900 


1 29 


2-17 




2,900 








1,000 


1 40 


2-48 




3,000 








1,100 


1 51 


2*69 




3,100 


* 






1,800 


2 2 


2*96 




3,200 








1,800 


2 13 


3-23 




3,300 








1,400 


2 25 


3-50 




3,400 








1,500 


2 37 


3-77 




3,500 








1,600 


2 49 


4-05 




3,600 








1,700 


3 1 


4*33 




3,700 






• 


1,800 


3 13 


4-61 




3,800 








1,900 


3 25 


4*90 




3,900 








2,000 


3 38 


5-19 




4,000 
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Bangs Table for 10-ikch Rifled M.L. Gun of 18 Tons* 



Charge^ battering, 70 lbs. P. powder. 
Projectile, Palliser. 



Mean Elevation dae to each 100 Yards of Range, by Interpolation. 


Distance 

of 
Olgect. 


Elevation. 


Time 

of 
Flight 


Lengths 

of 

Fuze. 


Distance 

of 
Otject 


Elevation. 


Time 

of 
Flight. 


Itengths 

of 

Fuse. 


yds. 


o / 






yds. 


O r 






100 


6 






2,500 


4 27 






200 


13 






2,600 


4 40 






300 


22 






2,700 


4 54 






400 


31 






2,800 


5 8 






500 


40 






2,900 


5 22 






600 


49 






3,000 


5 86 






700 


58 






3,100 


5 50 






800 


1 7 






8,200 


6 4 






900 


1 16 






8,300 


6 18 






1,000 


1 26 






8,400 


6 82 






1,100 


1 86 






8,500 


6 46 






1,200 


1 47 






8,600 


7 






1,800 


1 58 






8,700 


7 14 






1,400 


2 9 






3,800 


7 28 






1,500 


2 21 


. 




8,900 


7 42 






1,600 


2 S3 






4,000 


7 56 






1,700 


2 45 






4,100 


8 10 






1,800 


2 57 






4,200 


8 24 






1,900 


8 9 






4,800 


8 88 






2,000 


3 22 






4,400 


8 52 






2,100 


3 85 






4,500 


9 6 






2,200 


3 48 






4,600 


9 20 






2,300 


4 1 






4,700 


9 84 






2,400 


4 14 




^ 


4,800 


9 48 
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Range Table for 10-inch Rifled MX. Gun of 18 Tons, 



Charge, batteriDg, 70 lbs. P. powder. 
Projectile, common sheU. 



4 


&fean Elevation dae to each 100 Yards of Range, by Interpolation 


■ 


Distaace 




Time 


Tenths 


Distance 




Time 


Tenths 


of 


Elevation. 


of 


of 


of 


Elevation. 


of 


of 


Object. 




FUght 


Fuze. 


Object. 




Flight 


Fuze. 


yds. 


/ 


sees. 




yds. 


/ 


iSCCo* 




100 


9 


0-25 




2,500 


4 85 


6*55 




iJO 


— 


— 


i 


2^0 


— 


— 


16 


200 


18 


0-50 




2,600 


4 48 


6*85 




800 


27 


0-75 




2,700 


5 1 


7*15 




345 


— 


— 


2 


2J13 




— 


17 


400 


86 


I'OO 




2,800 


5 15 


7*45 












2jS53 


— . 


-^ 


18 


500 


46 


1-25 




2,900 


5 29 


7*75 




Si5 


— 


— 


3 


2,995 


— 


-^ 


19 


600 


56 


1-50 












683 


— 


— 


4 


8,000 


5 43 


8-05 




700 


1 6 


1-75 




8,100 


5 57 


8*85 




800 


1 16 


2-00 




3,130 


— 




20 


S55 


— 


— 


3 


8,200 


6 12 


8*66 




900 


1 26 


2-25 




3,^63 
8,800 


6 27 


8-98 


21 


1,000 


1 87 


2-5L 




8,400 


6 42 


9*30 


22 


1fi93 


— 


— 


6 










1»100 


1 48 


2-77 




8,500 


6 57 


9*62 




i,i95 


— 


— 


7 


3,330 


— 


— 


23 


1,200 


1 59 


8-08 




3,600 


7 12 


9-94 




1,800 


2 10 


8-29 




3,660 


— 


1 


24 


4^53 


— 


— 


S 


8,700 


7 28 


10-27 


^r 


1,400 


2 21 


8*55 




3,783 
3,800 


7 44 


10-60 


25 


1,500 


2 82 


3*81 




8,900 


8 


10*94 




4^13 


— 


— 


9 


3,9i0 


— 


— 


26 


1,600 


2 44 


4-07 












.^fi75 


— 


— 


iO 


4,00U 


8 16 


11*29 




1,700 


2 56 


4-83 




4,030 


— 


— 


27 


1,800 


8 8 


4*60 




4,100 


8 32 


11*64 




ifiiS 


— 


— 


a 


4,150 


— 


— 


28 


1,900 


8 20 


4-87 




4,200 


8 48 


11*99 




1^73 


""* 


^— 


i2 


4,270 
4,800 


9 5 


12*35 


29 


2,000 


8 32 


515 




4^3 


— 




30 


2,100 


8 44 


5*43 




4,400 


9 22 


12*71 




2,123 


— 


— 


iS 










2,200 


8 56 


5*71 




4,500 


9 39 


13*07 


31 


2^3 


— 


— 


U 


4,600 


9 57 


13*44 




2,800 


4 9 


5*99 




4,615 


— 


— 


32 


2,400 


4 22 


6'27 




4,700 


10 15 


13*81 




^f4S3 


— 


— 


i3 


4,725 


— 


— 


33 










4,800 


10 33 


14*18 






t 






4,835 






34 
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Range Table fob 9-inch Rifled M.L. Gun of 12 Tons. 



Charge, 30 lbs. R.L.G. powder. 
Projectile, common shell. 



J 


Mpati Eleration dae to each 100 Yards of Range, by Interpolation. 


Distance 

of 
Object. 


Elevation. 


Time 

of 
FUght. 


Tenths 

of 
Fuze. 


Distance 

of 
Object. 


Eleration. 


Time 
of 

Flight 


Tenths 

of 
Fuze. 


yds. 


o / 


sees. 




yds. 


/ 


sees. 




100 


11 


0*30 




2,200 


5 


6-07 




i63 


— 


— 


i 


2^90 


— 


— 


U 


200 


23 


0-57 




2,300 


5 15 


6-37 




300 


35 


0-84 




2,400 


5 80 


6-68 




33S 


— 


— 


2 


2,435 


— 


— 


15 


400 


47 


1-11 




2,500 


5 45 


6*99 




500 


1 


1-38 


3 


2,5S0 


— 


— 


46 


600 


1 13 


1'66 




2,600 


6 


7-80 




670 


— 




4 


2,700 


6 15 


7-62 




700 


1 26 


1*92 




2,720 


— 


— 


/7 


800 


1 39 


219 




2,800 


6 SO 


7-94 




S33 


— 


^ 


5 


2jS60 


— 


— 


4$ 


900 


1 52 


2*46 




2,900 


6 46 


8*26 




1,000 


2 6 


2-73 


6 


3,000 


7 2 


8*58 


49 


1,100 


2 20 


3*00 




3,100 


7 18 


8*90 




i,i70 


— 


— 


7 


3,440 


— 


— 


20 


1,200 


2 34 


3-27 




3,200 


7 34 


9 -as* 




1,300 


2 48 


3*64 




3^ 


— 


— 


24 


4^S35 


— 


— 


6? 


3,300 


7 51 


9-56 




1,400 


3 2 


3-81 




3,400 


8 8 


9*90 




1,500 


3 16 


4*08 




3440 






22 


i,505 


— 


— 


9 


3,500 


8 25 


10*24 




1,600 


3 30 


4-35 




3,540 


— 


« 


23 


i,665 




— 


iO 


3.600 

* 


8 42 


10-58 




1,700 


3 45 


4*63 




3,675 


— 




24 


1,800 


4 


4*91 




3,700 


8 59 


10*92 




4jS95 


— 


— 


a 


8,800 


9 16 


11*26 




1,900 


4 15 


5-20 




3fi05 


— 


— 


25 


i,9S0 


— 


— 


42 


3,900 


9 84 


11*63 




2,000 


4 80 


6-49 




3,990 


— 


— 


26 


2,100 


4 45 


5-78 




4,000 


9 52 


12-01 




2,435 


— 




43 


4,045 


•■"• 


■■ ' ■ 


27 



* limits of present fuze. 
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Bakqe Table fob 9-inch Rifled M.L. Guk of 12 Tons. 



Charge, battering, 43 lbs. R.L.6. powder. 
Projectile, Palliser or Common shelL 



Mean Eleyation due to each 100 Yards of Range, by Interpolation. 



Distance 

of 
Object. 


Eleyation. 


Time 

of 
Flight 


Tenths 

of 
Fuze. 


Distance 

of 
Object. 


Eleyation. 


Time 

of 
Flight. 


Tenths 

of 
Fuze." 


yds. 


O / 


sees. 




yds. 


o / 


sees. 




100 


9 


0*22 




2,000 


3 41 


5-22 




200 


18 


0*45 




2fl35 


— 


-r 


ii 


905 


— 


— 


1 


2,100 


3 55 


5-51 




300 


28 


0'68 




2,200 


4 9 


5*81 


i2 


400 


88 


0*92 




2,300 


4 24 


6*11 




4iO 


— 


— 


e 


9A70 


— 


— 


13 


500 


48 


1-16 




2,400 


4 89 


6*41 




600 


58 


1-40 




2,500 


4 55 


6*72 




6S0 


— 


— 


3 


gfSSO 


— 


— 


H 


700 


1 8 


1*65 




2,600 


5 11 


7*03 




800 


1 18 


1*90 




2,685 


— 


— 


15 


S20 


— 


— 


4 


2,700 


5 27 


7*35 




900 


1 28 


2*16 




2,800 


5 43 


7*67 




1,000 


1 89 


2*43 




2,835 


— 


— 


16 


i,005 


— 


— 


J 


2,900 


5 59 


7*99 




1,100 


1 50 


2-70 




2,990 


— 


— 


♦ 17 


1,1^5 


— 


— 


6 


3,000 


6 15 


8*31 




1,200 


2 1 


2-97 




3,100 


6 31 


8*63 




1,300 


2 12 


3*24 




3,i/fi 


— 


— 


18 


i^60 


— 


— 


7 


3,200 


6 47 


8-95 




1,400 


2 23 


3*52 




3^90 


— 




19 


1,500 


2 85 


8*80 




3,300 


7 3 


9-28 


9 


l^iSO 


— 




S 


3,400 


7 19 


9*61 




1,600 


2 48 


4*08 




3,435 


— 


— 


20 


1,700 


3 1 


4*36 




3,500 


7 35 


9-94 




ij90 


— 


— 


9 


3,600 


7 52 


10*27 




1,800 


3 14 


4-64 




3,700 


8 9 


10-61 




^fiio 


— 




iO 


8,800 


8 26 


10-95 




1,900 


3 27 


4*93 




3,900 
4,000 


8 43 

9 


11-31 
11-67 





I O-cs.th: Sjlzd it_I_i' 
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aa 
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li 


11 




«> 
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2 
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n 


0« 


" 


» 






A » 






« 


17 




li 


















- 


* 


a.000 


S M 


8 


13 






1 








S S3 


8 


SO 


*9 


5S 




63 




3>W 


c s 




Si 










-* 


3^*i 








SO 


1 4 




"87 




3300 


( « 


9 


13 




I 13 


a 


11 




3^«a 








»1 








5 


3,400 
3AV) 


C 39 


9 


48 


a* 


1 33 




84 




















6 


3300 


6 55 


9 


81 




l"^3 


2 


Bl 




3,600 


T 11 


10 


14 




1 44 


3 


87 




sfiio 








S3 








7 


8,700 


7~S7 


10 






1 J5 




13 




S.150 








« 


3 C 


s 






3,800 


7 48 


10 


81 








- 


S 


3,900 


e 


11 


IS 


«J 


3 17 


3 


87 














3 3H 


3 


as 




4,000 


B 17 


11 


50 










9 


4fiio 








M 


3 41) 




33 




4,100 


B 34 


11 


85 










to 


4,140 








«7 


3 13 




SI 




4,300 


6 51 


13 


SO 




B 4 




80 




i.S63 








«S 








11 


4,800 

4^90 


9 9 


IS 


55 


«9 


8 17 


s 


09 






9 37 


13 


91 




a Hi) 




88 


IS 












a 43 


t> 


68 




4,500 


9 45 


13 


37 










13 


4,sia 








50 


8 A7 


b 


98 




4,600 


10 a 


13 


63 






e 


38 




4.640 








A/ 






u 


4,700 


10 31 


IS 












^,765 








» 


4 sa 


6-SB 




4,800 


10 89 


14-36 




_ 




13 
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Rangb Table fob 8-inch Rifled M.L. Gun of 9 Tons. 



Chw-ge, 20 lbs. R.L.G. powder. 
Projeciiley common shell. 





Siean Elenition dae to each 100 Yards of Range, by Interpolation 


• 


Distance 

of 
Object 


Eleration. 


Time 

of 
Flight 


Tenths 

of 
Fuze. 


Distance 

of 
Object 


Eleration. 


Time 

of 
Flight 


Tenths 

of 
Fuze. 


yds. 
100 


o / 

10 


sees. 

0'27 




yds. 
2,200 


O / 

4 58 


sees. 
6-64 




470 


— 


— 


4 


2^i55 


— 


— 


45 


soo 


21 


0-55 




2,300 


5 15 


6-98 




800 


33 


0*84 




2^5 


— 


— 


46 


330 




— 


2 


2,400 


5 32 


7-32 




400 


45 


1-13 




2,500 


5 49 


7-66 




4$3 


— 


— 


3 


2^520 


— 


— 


47 


500 


57 


1*42 




2,600 


6 7 


8*00 




600 


1 9 


1-71 




2,655 


— 


-i- 


4S 


640 


1 


— 


4 


2,700 


6 25 


8*35 




700 


1 ai 


2-01 




2JS0 


— 


— 


49 


795 




— 


5 


2,800 


6 43 


8-70 




800 


1 38 


2-31 




2,900 


7 2 


9*05 




900 


1 46 


2*61 




2,940 


— 


— 


20 


94S 




— 


6 


3,000 


7 21 


9-41 




1,000 


1 59 


2-91 




3,035 


— 


— 


24 


1fi95 


— 


— 


7 


3,100 


7 40 


9-78 




1,100 


2 12 


3-21 




3,460 


— 


— 


22 


1,200 


2 26 


3*51 




8,200 


7 59 


10*15 




i^4S 


— 


— 


9 


3,^0 


— 


— 


23 


1,300 


2 40 


3-81 




3,300 


8 19 


10*53 




4^95 


— 


— 


9 


3^95 


— 


— 


94 


1,400 


2 54 


4-11 




3,400 


8 39 


10*92 




1,500 


3 8 


4-41 




3,500 


8 59 


11*81 




4fi50 


^^_ 


— 


40 


3,545 


— 


— 


25 


1,600 


8 23 


4-72 




3,600 


9 19 


11'70 




ifi95 




— 


44 


3,630 


— 


— 


26 


1,700 


8 88 


5-08 




3,700 


9 39 


12*09 




1,800 


3 54 


5*35 




3,745 


— 


— 


V 


4fi35 


^■^ 


— 


42 


8,800 


9 59 


12*48 




1,900 


4 10 


5-67 




3jS60 


— 


— 


2S 


4,975 


— 


— 


43 


3,900 


10 20 


12*88 




2,000 


4 26 


5-99 




3,975 


— 


^ 


29 


2,100 


4 42 


6*31 




4,000 


10 42 


13*26 




2,1i5 




— 


U 


4,095 


— 


— 


30 



40153. 
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Range Tabls fob 8-inch Rifled M.L. Gun of 9 Tons. 



Based on Practioe of 1867. 

Minutes 21,734 and 21,795. 

Charge, battering, 30 lbs. R.L.6. powder. 

Projectile, Palliser or common shell. 





Mean Elevation due to each 100 Yards of Range, by Interpolation. 


Distance 

of 

Object 


Elevation. 


Time 

of 
flight 


Tenths 

of 
Fuse. 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight 


Tentha 

of 
Fose. 


yds. 
100 


o t 

9 


sees. 
0*25 




yds. 
9fi15 


o / 


sees. 


iS 


190 


— 


— 


i 


2,100 


8 46 


5*83 




200 


18 


0*51 




9,i73 


— 


— 


i3 


900 


27 


0-77 




2^00 


4 


6-14 




360 


— 


— 


2 


2,800 


4 16 


6*45 




400 


86 


1-08 




9fi90 


— 


— 


H 


500 


45 


1*80 




2,400 


4 28 


6-77 




530 


— 


— 


3 


2,^ 


— 


— 


15 


600 


55 


1*57 




2,500 


4 42 


7-10 




700 


1 5 


1-84 


4 


2,600 


4 57 


7-48 




800 


1 15 


2*11 




2fi05 


— 


— 


16 


880 


— 


— 


5 


2,700 


5 12 


7-76 




900 


1 26 


2*89 




«,7^ 


— 


— 


17 


1,000 


1 87 


2-67 




2,800 


5 27 


8- 10 




4fi40 


— 


— 


6 


Sfi80 


— 


— 


18 


1,100 


1 48 


2*95 




2,900 


5 42 


8*45 




1,200 


1 59 


8*28 




8,000 


5 58 


8-80 




i^iO 


^^^ 


— 


7 


3fll0 


— 


— 


19 


1,800 


2 10 


8-51 




8,100 


6 14 


9*15 




4J3S0 


— 


— 


8 


3,i50 


— 


— 


20 


1,400 


2 21 


8' 79 




8,200 


6 80 


9-50 




],600 


2 88 


4-07 




8,800 


6 47 


9-86 




IfiSO 


— 


— 


9 


8,400 


7 4 


10*22 




1,600 


2 45 


4-85 




8,500 


7 21 


10*59 




1,700 


2 57 


4-68 




8,600 


7 38 


10*96 




i»7iS 


— 




iO 


3,700 


7 55 


11*88 




1,800 


8 9 


4-91 




3,800 


8 12 


11*70 




ijsjo 


— 


— 


1i 


8,900 


8 80 


12*08 




1,900 


8 21 


5-21 




4,000 


8 12 


12*48 




2,000 


8 88 


5*52 
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Bangs Table for 8-inch Bifled M.L. Gun of 9 Tons. 



Charge, batterings 86 lbs. P. powder. 
Projectile, Palliser or common shell. 



4 


Bfean Elevation due to each 100 Yards of Range, by JnteepdlBldQD, 


» 


Distance 




Time 


Tenths 


Distance 




Time 


Tenths 


of 


Eleration. 


of 


of 


of 


Elevation. 


of 


of 


Object 




Flight 


Fuze. 


Object 




Flight 


Fuse. 


yds. 


O t 


sees. 




yds. 


o / 


sees. 




100 


6 


0*23 




2,600 


4 52 


7*07 




180 


"— 


— 


1 


2fi10 


^-. 


». 


/6 


SOO 


18 


0*46 




2,700 


5 7 


7-88 




800 


22 


0-69 




2,74S 


— 


^^^ 


^7 


S60 


-^ 


— 


S 


2,800 


5 22 


7*69 




400 


31 


0*92 




2S75 
2,900 


5 38 


8*00 


18 


500 


40 


1-16 












5^ 


— 


— 


3 


8,000 


5 54 


8*82 




600 


49 


1-40 




3fi05 


— 


— 


19 


700 


59 


1-65 




3,100 


6 10 


8-64 




lis 


— 


— 


4 


3,133 


— . 


— 


20 


800 


1 9 


1-90 




8,200 


6 26 


8-97 




^5 


^-. 


— 


• 5 


3,263 


— . 


— 


21 


900 


1 19 


2-15 




3,800 


6 42 


9*80 








, 




3^93 


— 


— 


22 


1,000 


1 29 


2*41 




3,400 


6 58 


9-63 




1fi55 


— 


— 


6 










1,100 


1 39 


2-67 




3,500 


7 14- 


9*96 




1,200 


1 50 


2*94 




3^23 


— 


— 


23 


l^iSS 


— 


— 


7 


3,600 


7 80 


10*29 




1,300 


2 1 


3-21 




3,653 


— 


-— 


«4 


i^95 


— 


— 


8 


8,700 


7 46 


10*62 




1,400 


2 12 


8*49 




3,783 
3,800 


8 2 


10*95 


23 • 


1,500 


2 23 


3*77 




3,900 


8 18 


11-29 




y,AW 


— 


— - 


9 


3,913 


— 


— 


26 


1,600 


2 84 


4*05 












1,700 


2 46 


4*34 




4,000 


8 84 


11*68 




i,VS 


— 


— 


iO 


4>045 


— 


— 


27 


1,800 


2 59 


4-68 




4,100 


8 51 


11*98 




ifi75 


— 


— 


11 


4,170 


— 


— 


28 


1,900 


8 12 


4*92 




4,200 


9 8 


12*83 












4^3 


— 


— 


29 


2,000 


8 26 


5*22 




4,800 


9 25 


12-68 




2fi30 


— . 


— 


12 


4,400 


9 42 


18*04 




2,100 


3 40 


5*52 




4,420 


— 


— 


30 


8,i80 


— 


— 


13 










2,200 


3 54 


5*83 




4,500 


9 59 


13-40 




2,800 


4 8 


6*14 




4f543 


— 


— 


31 


8,330 


-. 


— . 


14 


4,600 


10 17 


13*76 




2,400 


4 22 


6*45 




4,663 


— 


— 


32 


9A70 


— 


— 


i5 


4,700 


10 85 


14*18 












4,783 


— 


— 


33 


2,500 


4 87 


6-76 




4,800 


10 58 


14*50 
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Ranob Tablb i>os 7-iitCH Rifled M.L. Gtm or ? Tons. 



Charge, 14 lbs. R.L.G. powder. 
Pn^ectile, common shell. 



Hean EleruioD dae to each 100 Tarda of Bang*. 



DiMuM 

of 
Object 


Eteratioii. 


Time 

of 

Flieht 


"of 
Poie. 


DirtuKe 

of 
Object 


EleratiDii. 


Time 

of 
Flight 


Fbu. 


yd^ 




MCt. 


ini. 


yd.. 




•ec 


iM. 


100 


11 


0-SB 


0-05 


3,500 


5 46 


7-83 


1-70 


soo 


31 


0-56 


0-15 


3,600 


6 8 


7-64 


1-75 


300 


33 


0-84 


0'30 


9,700 


6 90 


7-96 


1-89 


400 


«3 


I-IS 


0-95 


2,800 


6 88 


8-38 


1-90 . 


500 


54 


1-40 


0-80 


9,900 


6 56 


8-60 


9-00 


600 


1 5 


I- 68 


0-40 


3,000 


,u 


8-93 




700 


I 16 


1*S6 


0-46 


8,100 


7 82 


»-96 




800 


1 SS 


3-34 


D-90 


8,900 


7 90 


»-59 




MO 


1 40 


3-53 


0-80 


3,800 


8 8 


9.93 




1,000 


I SS 


3-80 


0-flS 


3,400 


8 96 


10-37 




1,100 


S 6 


8-08 


0-70 


8,500 


8 44 






1,»00 


S SO 


8'8T 


0-80 


3,800 


9 3 






1,800 


3 34 


3*60 


085 


3,700 


9 30 






t,«0 


9 49 


3-95 


0-90 


8,800 


9 38 






1,500 


S 4 


4-34 


1-00 


8,900 


9 57 






1^00 


8 SO 


4>33 


1-05 


4,000 


10 16 






i.roo 


3 86 


4-83 


l-IO 


4,100 


10 85 






1,600 


8 sa 


5-18 


1-SO 


4,300 


10 54 






1,930 


4 8 


9-44 


1-25 


4J100 


11 14 






3,000 


4 S4 


5*75 


1'80 


4,400 


n 34 






S.IOO 


440 


6-06 


1-40 


4,900 


11 54 






VM 


4 66 


6-37 


1-45 


4,600 


13 15 






s.goo 


S IS 


6-68 


1-S5 


4,700 


13 86 






a.wo 


S S« 


7-00 


1-60 


4,800 


19 57 







1 
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Bange Table fob 7-inch Rifled M.L. Gun of 7 Tons. 



Charge, 22 lbs. R.L.G. powder. 
Projectile, common ahelL 



Mean Elemtioii doe to each 100 Yards of Bange, by Interpobition. 


Distance 

of 
Olject 


Eleration. 


Time 

of 

Flight 


Lengths 
Fuze. 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight 


Lengths 
Fose. 


ydsL 


o / 


sees. 


ins. 


yds. 


o / 


sees. 


ins. 


100 


5 


0-25 


0*05 


2,500 


4 16 


6*50 


1*55 


200 


11 


0-47 


0-10 


2,600 


4 80 


6-81 


1-65 


300 


18 


0-69 


0-15 


2,700 


4 45 


7*13 


1*70 


400 


25 


0-91 


0-20 


2,800 


5 


7*45 


1*80 


500 


88 


1-14 


0*25 


2,900 


5 15 


7*77 


1*85 


600 


41 


1-87 


0-35 


8,000 


5 30 


8-09 


1-95 


700 


49 


1-60 


0*40 


3,100 


5 45 


8*41 


2*00 


800 


58 


1*84 


0*45 


3,200 


6 


8-73 




900 


1 7 


2-08 


0-50 


3,300 


6 15 


9*05 




1,000 


1 16 


2*82 


0-55 


8,400 


6 80 


9*87 




1,100 


1 26 


2-57 


0-60 


8,500 


6 46 


9*69 




1,200 


1 86 


2-82 


0-70 


8,600 


7 2 






1,800 


1 46 


3*08 


0-75 


3,700 


7 18 






1,400 


1 57 


8-84 


0-80 


3,800 


7 35 






1,500 


2 8 


8-60 


0-85 


3,900 


7 52 






1,600 


2 19 


8-87 


0-95 


4,000 


8 9 






1,700 


2 30 


4-14 


1-00 


4,100 


8 27 






1,800 


2 42 


4-42 


1*05 


4,200 


8 45 






1,900 


2 55 


4-70 


1*15 


4,800 


9 3 






9,000 


3 8 


4-99 


1*20 


4,400 


9 22 






2,100 


8 21 


5-28 


1*25 


4,500 


9 41 






2,200 


8 84 


5*58 


1*85 


4,600 


10 






2,800 


8 48 


5-88 


1*40 


4,700 


10 20 






2,400 


4 2 


6-19 


1-50 


4|800 


10 40 
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Range Table fob 7-inch Rifled M.L. Gun of 6^ Tons. 



Charge^ 14 lbs. R.L.G. powder. 
Projectile, common shell. 



* 


Mean Elevation due to each 100 Yards of Range, by Interpolalioa 


» 


Distance 

of 
Object 


EWvation. 


Time 

of 
FUght 


Lengths 
Fuse. 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight 


Foxe. 


yds. 


o 


/ 


sees. 


ins. 


yds. 


o 


/ 


sees. 


ins. 


100 





10 


0*80 


0*05 


3,100 


4 


43 


6*20 


1*45 


SOO 





ai 


0*55 


0*15 


3,200, 


5 





6*55 


1*50 


800 





31 


0-80 


0*30 


3,800 


5 


18 


6*90 


1-60 


400 





4a 


1-10 


0*35 


3,400 


5 


36 


7*30 


1*65 


500 





54 


1*40 


0*30 


3,500 


5 


54 


7*55 


1*75 


600 




6 


1-65 


0*40 


3,600 


6 


13 


7*90 


1*85 


700 




18 


1*90 


0*45 


3,700 


6 


31 


8*35 


1*90 


800 




31 


a*20 


0-50 


3,800 


6 


50 


8-60 


8*00 


900 




44 


a*5o 


0*60 


3,900 


7 


9 


8*95 




1,000 




57 


3*80 


0*65 


3,000 


7 


39 


9' 80 




1,100 


a 


10 


3*10 


0*70 


3,100 


7 


48 


9*65 




1,200 


3 


24 


8*40 


0*80 


3,200 


8 


8 


10*00 




1,800 


a 


38 


8*70 


0*85 


3,800 


8 


38 


10*40 




1,400 


9 


5a 


4*00 


0*95 


3,400 


8 


48 


10-75 




1,500 


8 


7 


4*80 


I'OO 


8,500 


9 


8 


11*10 




1,600 


8 


32 


4*60 


1*05 


3,600 


9 


39 


11*50 




1,700 


8 


37 


4 90 


1-15 


3,700 


9 


49 


11*90 




1,800 


8 


53 


5-35 


1*30 


3,800 


10 


10 


13*35 




1,900 


4 


9 


5*60 


1-80 


8,900 


10 


31 


18*60 




S,000 


4 


ae 


5*90 


1-35 


4,000 


10 


53 


18*00 
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Bangs Table fob 7-inch Rifled MX. Gun of 6^ Tons. 



Charge, 14 lbs. R.L.G. powder. 
Projectile, double shell. 



Mean Eleyation due to each 100 Yards of Range, by Inteipolation. 


Distance 

of 
Object 


Elevation. 


Time 

of 
FUght 


Tenths 

of 
Fuse.* 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight. 


Ten^ 

of 
Fuse. 


yds. 


O f 


sees. 




yds. 








100 


14 


0-30 




1,700 








i5S 




— 


4 


1,800 








800 


28 


0-60 




1,900 








800 


48 


0-90 




8,000 








345 


— 


M^^ 


2 


8,100 








400 


56 


1*80 




3,300 








m 


— 


— 


3 


3,300 








500 


1 10 


1-50 




3,400 








600 


1 25 


1-80 




3,500 








690 


— 


— 


4 


2,600 








700 


1 41 


8*15 




8,700 








7S5 


— 


— 


5 


8,800 








800 


1 57 


8*45 




3,900 








900 


2 14 


8-75 




3,000 








940 


— 


— 


6 


3,100 








1,000 


2 31 


3-10 




3,300 








ifieo 


— 


— 


7 


3,300 








1,100 


8 50 


3-40 




3,400 








1,S00 


3 9 


3*75 




3,500 








1^35 


— 


— 


$ 


3,600 








1,300 








3,700 








1,400 








3,800 








1,500 








3,900 








1,600 








4,000 









• These Tenths of fuse apply equally to the L.S. 7-inch guii of 7 tons when 
firing double sheU. Charge, 14 lbs. 
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Range Table for 7-inch Rifled ILL. Gun of 6^ Tons. 



Charge, batterings 22 lbs. RX.6. powder. 
Projectile^ Palliser or common shelL 





Mean Eleration doe to eadi 100 Yards of Bange, by Interpolation. 


Distance 

of 
Object 


1 
Eleyation. 

T 


Time 

of 
Ffigbt 


liCTIgthB 

Fttxe.* 


• 

Distance 

of ElenUioD. 

Object 


Time 

of 
Flight 


Lengths 
Fnse.* 


yds. 


O 9 




ins. 


yds. 


O 9 




ins. 


100 


6 




0-05 


2,400 


4 18 




1-55 


soo 


13 i 

1 


010 


2,500 


4 33 




1-60 


300 


21 ! 


0-15 


9,600 


4 48 




1-70 


400 


30 




0-25 


9,700 


5 3 




1-75 


500 


38 


1 


0-30 


9,800 


5 19 




1-85 


600 


47 




0-35 


2/NK) 


5 35 




1-95 


700 


56 




0-40 


3,000 


5 51 




9-05 


800 


1 5 




0-45 


3,100 


6 7 






900 


1 14 




0-55 


3,200 


6 94 






1,000 


1 94 




0-60 


3,300 


6 41 






1,100 


1 34 




0-65 


3,400 


6 58 






1,200 


1 45 




0-75 


3,500 


7 15 






1,300 


1 56 




0-80 


3,600 


7 39 






1,400 


9 7 




0-85 


3,700 


7 49 






1,500 


9 19 

1 




0-90 


3,800 


8 6 






1,600 


9 SI 




1-00 


3,900 


8 94 






1,700 


9 43 1-05 


4,000 


8 49 






1,800 


9 56 


1 1-10 


4,100 


9 






1,900 


3 9 


1.15 


4,200 


9 18 






9,000 


3 99 




1-95 


4,300 9 36 j ; 


a,ioo 


3 35 




1-30 


4,400 


9 55 






9,200 


3 49 




1-40 


4,500 


10 14 






9,800 


4 3 1 
t 


1-50 


4,600 


10 34 








• _ ^ • . 






1 




_ 



• BoxeC. , -inch wood ti-. ft„e for riW MX. „d «ao«WH« 
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Range Table fob 7-inch Rifled M.L, Gun of 6J Tons. 



Charge, battering, 30 lbs. P. powder. 
Projectile, Palliser or common shell. 



Mean Eleratioii due to each 100 Yards of Bange, by Interpolation. 


Distance 




Time 


Tenths 


Distance 




Thne 


Tenths 


of 


Elevation. 


of 


of 


of 


Eleration. 


of 


of 


Object 




Flight 


Fu«e. 


Object. 




Flight 


Fuze. 


yds. 


o / 


sees. 




yds. 


o / 


sees. 




100 


4 


0-20 




2,500 


3 49 


6-23 




i90 


— 


— 


i 


2,600 


4 2 


6-52 




200 


10 


0*42 




9,605 


— . 


_ 


16 


800 


16 


0*64 




2,700 


4 15 


6*81 




360 


— 


— 


8 


SJ45 


— 


— 


47 


400 


23 


0-86 




2,800 


4 28 


7-11 












9fi60 


-i— 


_- 


13 


500 


30 


1-08 




2,900 


4 41 


7-41 




565 


— 


— 


3 










600 


37 


1-30 




3,000 


4 54 


7-72 




700 


44 


1-53 




3,015 


— 


— . 


49 


745 


— 


— 


4 


3,100 


5 8 


8-03 




800 


51 


1-76 




3,150 


— 


_ 


90 


900 


59 


1-99 




3,200 


5 23 


8-34 




9SO 


— 


— 


5 


3,990 


— 


— 


91 






• 




3,300 


5 38 


8*66 




1,000 


1 7 


2-23 




3,400 


5 53 


8-98 




1fi90 


— 


— 


6 


3,410 


— 


«». 


99 


1,100 


1 16 


2-47 








^ 




1,200 


1 25 


2«72 




3,600 


6 9 


9-30 




i;i60 


— 


— 


7 


3,535 


— 


^ 


93 


1,300 


1 35 


2-97 




3,600 


6 24 


9-62 




1,400 


1 45 


3-22 




3,660 


— 


._ 


94 


if^ 


— 


— 


S 


3,700 


6 40 


9-94 












3,765 


— 


— 


95 


1,500 


1 55 


3*47 




3,800 


6 56 


10-26 




i/5S0 


— 


— 


9 


3,900 


7 13 


10-59 




1,600 


2 5 


3-73 




3,905 


— 


— 


96 


1,700 


2 15 


4-00 












i,735 


— 


— 


iO 


4,000 


7 30 


10-93 




1,800 


2 26 


4-27 




4,095 


— 


-^ 


97 


ijS65 


— 


— 


11 


4,100 


7 47 


11-28 




1,900 


2 37 


4-54 




4,200 
4,300 


8 4 
8 21 


11-63 
11-98 




2,000 


2 48 


4*82 




4,400 


8 39 


12-34 




Sfi35 


— 


-^ 


19 










2,100 


3 


5-10 




4,500 


8 57 


12-70 




9,460 


— ■ 


— 


13 


4,600 


9 15 


13-07 




2,200 


3 12 


5-38 




4,700 


9 33 


13-45 




2,300 


3 24 


5-66 




4,800 


9 51 


13'83 




2^395 


— 


— 


H 










2,400 


3 36 


5-94 












9M5 




• 


15 











I Tablm rox T<isGH Ritlkd B.L. Gum of 82 CwT. 



ClMfge, 11 Hm. RJ^G. poirder. 
Pn^ectOe^ eoamioo ibdl <tf 90 Ifae. 





■— 


Ek.i«»tel»<MklOO 






DiMM 

CNfML 


Bn 


itio>. 


of 
IfiBfc*. 




DiMnM 


Elemioa. 


of 


Fuc 


?*. 






»«•». 


ba. 


J*. 


= 




<*£». 


mk 


ICW 




» 


o-« 


o-<u 


a.ia> 




17 


G-62 


l-SS 


SM 




i\ 


0-M 


6- 1ft 


XM» 




47 


«-97 


1-40 


»,v 




» 


0-K 


»-is 


MO* 




7 


7-SO 


I-W 


«IV 




u 


I-l« 


*■» 


MM 




ST 


T-65 


1-5S 


kW 




M 


!■» 


• 


» 


«.3«« 




47 


7-97 


fU 


KV 




II 


1-rr 


c 


-ss 


!,«» 




7 


8-Sl 


1-70 


:w 




U 


a-OA 





15 


xroft 




»7 


6-U 


I-TS 


WV 




•> 


f-» 


d 


» 


±400 




47 


•■00 


I-» 


WW 




u 


l-Tl 





u 


SJOO 




7 


9-M 


1-90 


l.rt» 




111 


3-CS 


<> 


« 


.\.XXI 




ST 


9-:i 


3-00 


l.UV 




»• 


3-M 





n> 


S.l<W 




47 


lO-OS 




!>*> 




u 


3-M 





rs 


SJi» 




7 


Il)MS 




».aw 




c 


«-tV 


•• 


•» 


s,»» 




ST 


l»M 




t.«M> 




IT 


4-W 





*» 


»,«« 




«T 


n-ij 




»>v 




M 


4>C1 


* 


« 


».*» 


to 


7 


11-63 




UW» 




a 


*■« 


1 


w 


a.«w 


to 


S7 


13-W 




t.hv 




It 


i-n 


1 


!•» 


v>» 










I.MW 




w 


i-$\ 


I 


1} 


XSOO 










IX* , 


m 


49 


»■« 


kL^ 


M 
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Bangs Table foi^ 80-pr. Conybhtbd Rifled M.L. Gun of 5 Tons. 



Charge, 10 lbs. RL.G. 
Projectile, common shell 80 lbs. 



Mean Bkvatkm due to each 100 Tarda of Sanee^ l^ IntarpoIatioD. 




Diatanoe 

of 
Oltfect. 


Blenk- 

tion. 


Time 

of 
FUiiht. 


Leii«rtih> 
Fuie. 


Distance 

of 
Object 


B]ev»- 
tion. 


Time 

of 
Flight. 


Lenrklu 
Fine. 


Tenths 

of 
Fuse. 


Corre- 
spond- 

Bange. 


Tenths 

of 
Fnie. 


Oorrd" 
spond* 


yaa. 


o / 


tecs. 


ina. 


yds. 


o / 


sees. 


ixia. 




yds. 




yds. 


100 


Oil 


0-28 


0*06 


8»100 


4 62 


6-88 


1*86 


1 


860 


18 


2/70 


ioo 


088 


o-«r 


0-16 


8,200 


6 9 


6-65 


1-46 


1*6 


890 


18 


2,680 


800 


088 


0-86 


0-20 


8.800 


627 


6-96 


1-60 


2 


620 


14 


1^776 


400 


047 


1-16 


0*86 


2,400 


640 


7*88 


1*56 


2*6 


680 


16 


2/16 


600 


80 


1-44 


0*80 


8/00 


6 6 


7-66 


1*66 


8 


750 


16 


8,066 


000 


118 


1-78 


0*40 


2,600 


626 


8-00 


1*76 


8-6 


800 


17 


8»190 


700 


1 86 


2-08 


0*46 


2,700 


646 


8-86 


1*80 


4 


980 


18 


8/80 


800 


188 


8*31 


0*60 


2jm 


7 6 


8-70 


1-90 


4-5 


1,080 


19 


8.446 


900 


151 


8-61 


0-65 


2,900 


727 


9*06 


1-96 


6 


1.190 


20 


S/70 


1,000 


a 4 


2-91 


0*65 


8,000 


740 


9-41 


8*06 


6-6 


1,290 






1,100 


2 18 


8-21 


0*70 


8,100 


811 


9-77 


8*10 


6 


1,400 






1.200 


888 


8-61 


0*76^ 


8,800 


884 


10-18 


8-20 


6-6 


1^405 






1.800 


846 


8-88 


0-80 


8/00 


867 


10*60 


2-80 


7 


1/06 






MOO 


8 


4-18 


0*90 


S»400 


980 


10*87 


2-86 


7-6 


1/96 






1/00 


816 


4-44 


0*96 


8/00 


944 


11*86 


8*46 


8 


1.786 






1.000 


880 


4-76 


1*00 










8-6 


1/80 






1.700 


840 


6-06 


1*10 










9 


1/70 






1.800 


4 a 


6-87 


1-16 










9-6 


8,060 






1.M0 


4 18 


6-68 


1-90 










10 


8,140 






S^OOO 


486 


6-00 


1-80 










11 


8/86 
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Range Table fou S-ikgh Howitzeb of 46 cwt. 

Based on Practice of 14th, ISth, 20th, and 25th March 1872. 
Minutes 80,088. 

Shoving ranges with cOQEtant charge and variable elevations. 
Charge, 10 Iba. Projectile, shell, 180 lbs. 











s 


1* 


1^ 


"S 

.If 


1 


=1 


I 


ii 


s 


1^ 


•s 

p 


yds. 

100 


18 





0». 

37 




yds. 

2,800 


IS 50 


K> 


B*. 
68 




yd.. 

5,100 








900 


w 




77 




8,700 


14 81 


18 


81 




5.300 








800 


1 4 




17 




3^00 


IS 14 


18 


7S 




5,800 








400 


I 38 




57 




2,900 


15 59 




80 




5,400 








500 


S 3 




97 




8,000 


16 44 


13 


85 




S.600 








eoo 


3 as 




38 




9,100 


17 29 


14 


40 




S,600 








Too 


3 S 




79 




3,800 


18 14 


14 


85 




5,700 








800 


8 83 




SI 




3,300 


18 59 


15 


58 




5,800 








.0. 


4 3 




es 




3.400 


19 45 


1« 


10 




5,900 








..M. 


4 38 




OS 




8,500 


ao 82 


16 


70 




6,000 








..IC 


5 8 




43 




a,600 


81 SO 


17 


80 




6,100 








woo 


S 34 




99 




3,700 


28 10 


17 


90 




6,200 








1^00 


e e 




as 


3,800 


- 


18 


SO 




6,800 








1,400 


e 38 




80 




3,900 


IS ss 


19 


15 




6,400 








1.500 


7 10 




35 




4,000 


24 49 


19 


es 




6,500 








1,800 


T 48 




71 




4,100 


a 44 


10 


60 




«,6O0 








1.700 


e 17 




18 




4,800 


16 44 


11 


40 




6,700 








1,800 


8 53 




as 




4,800 


IT 54 


98 


80 




6,800 








1,BOO 


9 98 




14 




4,400 


»i. 


13 


30 




6,900 








^000 


10 & 




es 




4,600 


»:> 


34 


40 




7,000 








8,1«> 


10 48 




13 




4,600 


„u 


85 


50 




7,100 








8,200 


11 IB 




63 




4,700 


B4 55 


26 


70 




7,800 








S^OO 


11 S9 


10 


18 




4,800 


".'• 


88 


05 




7,800 








3,400 


11 S8 


10 


M 




4,900 


- 


19 


65 




7,400 








3,500 


at 11 


11 


15 




5,000 


_ 






7,500 










293 



Range Table fob 8-inch Bifled M.L. Howttzeb of 46 owt* 



Based on Practice of 

Miniites 

Charge, 8 lbs. 

Projectile, common shell, 180 lbs. 





Mean Elevation due to each 100 Yards of Range, by Interpolation. 




Distance of 
Object. 


• 

1 
i 


Time of 
Flight 


Lengths of 
Fose. 


Distance of 
Object. 


1 


Time of 
Flight 


r 


Distance of 
Object 


1 


Time of 
FUght. 


Lengths of 
Foxe. 


yds. 
100 


o / 

34 


sees. 
0*42 




yds. 
2,600 


o / 

17 2 


Beoo* 
12-68 




yds. 
5,100 








200 


1 7 


0-83 




2,700 


17 64 


13-26 




5,200 








300 


1 40 


1-25 




2,800 


18 47 


13*86 




5,300 








400 


2 14 


1-68 




2,900 


19 41 


14*48 




5,400 








500 


2 48 


212 




3,000 


20 86 


15*12 




5,500 








600 


3 22 


2-57 




3,100 


21 32 


15-76 




5,600 








700 


8 56 


308 




3,200 


22 30 


16-42 




5,700 








800 


4 82 


3*50 




3,300 


28 30 


17-09 




5,800 








900 


5 8 


3-97 




3,400 


24 80 


17-76 




5,900 








1,000 


5 44 


4-44 




8,500 


25 30 


18-44 




6,000 








1,100 


6 21 


4*91 




3,600 


26 82 


19*14 




6,100 






' 


1,200 


6 58 


5-38 




3,700 


27 35 


19-86 




6,200 








1,800 


7 35 


5-86 




3,800 


28 39 


20*60 




6,300 








MOO 


8 12 


C*34 




3,900 


29 45 


21*40 




6,400 








1,500 


8 50 


6-83 




4,000 


81 10 


22*40 




6,500 








1,600 


9 29 


7-33 




4,100 


32 50 


28-75 




6,600 








1,700 


10 9 


7-83 




4,200 


35 25 


25*60 




6,700 








1,800 


10 50 


8-34 




4,300 








6,800 








1,900 


11 32 


8-86 




4,400 








6,900 








2,000 


12 15 


9-39 




4,500 








7,000 








2,100 


13 


9*92 




4,600 








7,100 








2,200 


13 46 


10-46 




4,700 








7,200 








2,300 


14 33 


11-00 




4,800 








7,300 








2,400 


15 21 


11-55 




4,900 








7,400 








2,500 


16 11 


12-11 




5,000 








7,500 









Miiinn 

Fn^Mdle, anBOB AeD, 160 lbs. 



h IM Ta* oT BhWC V I>>«*'Po>*t'oa- 




CM SIO I «-» 

no c % 4'» 



i.M> s s; 

1^00 9 U 
l,»XilI S 
1,800 jl« II 
1,400 IS t> 
1,500 14 SS 
1,C00 IS S3 

i,iiw ir 

1,800 18 49 11-SO 



8-63 
9-» 
9-9S 

19 lo-rs 



1,900 
9,000 
S,100 
8,900 
9,300 



30 SS 

i3 a 

S3 89 
15 19 
17 3 
19 
al 91 




III 



D 



S,400| 



S,TOO 
S,8O0 

MOO 

6,000 
6,100 
6,800 



6,500' 
6,60a 



7,100 
7,900 

i,aoo 

7,400 
7,300 



1^ 
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Hange Table fob 8-inch Rifled M.L. Howitzer of 46 cwr. 



Based on Practice of 

Miniites 

Constant elevation of 20° 

Projectile, common shell, 180lbs. 







I 






*^ 








lb. ox. 

1 8 
9 
10 
11 
IS 
13 
14 
15 

8 
1 
S 
8 

4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 

8 
1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 



yds. 

470 
497 
528 
549 
575 
601 
627 
653 

697 
705 
781 
757 
788 
808 
888 
858 
883 
905 
938 
958 
983 
1,008 
1,088 
1,058 

1,088 
1,108 
1,133 
1,158 
1,188 
1,208 
1,233 
1,258 
1,288 
1,808 
1,888 
1,358 
1,883 
1,408 
1,433 
1,458 



80CB. 

6-17 
6-30 
6-43 
6*56 
6-69 
6-82 
6-95 
7-08 

7-21 

7 '83 

7-45 

7-57 

7-69 

7*81 

7-93 

8*05 

8-17 

8-29 

8-41 

8-53 

8*64 

8-75 

8-86 

8-97 

9-08 

9-19 

9-30 

9*41 

9*52 

9*63 

9-74 

9*85 

9*96 

10*07 

10-18 

10-28 

10-88 

10-48 

10-58 

10-68 



lb. ox. 

4 
1 
2 
8 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 

5 
1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

B 
1 
2 
3 

4 
5 
6 
7 



yds. 

1,483 
1,508 
1,.583 
1,558 
1.583 
1,608 
1,683 
1,658 
1,683 
1,708 
1,788 
1,758 
1,783 
1,808 
1,888 
1,858 

1,888 
1,908 
1^83 
1,958 
1,982 
2,006 
2,080 
2,054 
2,078 
2,102 
2,125 
2,148 
2,171 
2,194 
2,216 
2,288 

2,260 
2,282 
2,804 
2,326 
2,348 
2,870 
2,392 
2,414 



sees. 



10 

10 

10 

11 

11 

11 

11 

II 

11- 

11- 

11- 

11- 

11- 

11' 

12- 

12' 

12' 

12' 

12- 

12 

12' 

12 

12 

12 

12 

12 

12 

12 

12 

18 

18 

IS 



78 

88 

97 

06 

15 

'24 

•33 

42 

'51 

60 

69 

•77 

85 

'93 

•01 

*09 

-17 

-25 

•32 

•39 

•46 

-53 

•60 

-67 

-78 

•79 

85 

91 

97 

03 

09 

15 



13*21 
13-27 
13-33 
13*39 
I 13^45 
13*61 
13-57 
13*62 



lb. ox. 

6 8 
9 

10 
11 
12 
13 
14 
15 

7 
1 
2 
8 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 

8 



yds. 

2,486 
2,458 
2.480 
2,502 
2,524 
2,546 
2,568 
2,590 

2,611 

2,632 

2,658 

2,674 

2,695 

2,716 

2,787 

2,758 

2,779 

2,800 

2,821 

2,842 

2,868 

2,884 

2,905 

2,925 

2,945 



sees. 



18 
18 
13 
18 
18 
18 
18 
14 



67 

72 

77 

82 

'87 
'92 
97 
02 



14-07 
14-12 
14-17 
14-22 
14-27 
14-82 
14-37 
14-42 
14-46 
14-50 
14*54 
14-58 
14-62 
14-66 
14-70 
14-74 

14-78 



Kassx T.g-» grj^ S-^scx Bmxs ILL. Hown 



Ttestt^t, OKWB ^eO, 180 lbs. 





. •s 




■s 




•s 


J 


iV¥ 


i 1 


IHi 


lif 


¥ 


&.<a. 


.rt.. «<.. 


^c 7^ 


N«. 


,.„.' ^. ' -^ 




1 S 


TIS ll-*» 


4 • 1,IM 


19-71 


t 8 ;a394 '99*9 




» 


751 11 -iT 


1 tl?» 


■»-eT, 


• .938* >39-S9 




10 - 


»; II -ei 


9 1:494 


»-« 


10 tS,CS4 115-C9 






na u-u 


s ajM 


so- 19 


11 I8,C99 95-78 




u 


u» is-» 


4 %»* 


90-391 


19 I3.694 ; 99-90 




IS 


SH 19 -SS 


i 9^99 


90-90 


IS 


»,79» 138 -01 




14 


*»1 .19-77 


< Z^«4 


90'C9, 


14 


8,7*4 98-14 




1> 


••7 i»-oi : 


7 XS»» 

8 9,484 


•O-BOj 
90 99 


19 


9,7>8 SC-lt 




1 


1,00s IS-9S| 


9 9.4S9 


11-10 




7 


S,Stt M-St 




1 


ijoaa 18-49, 


10 9,904 


11-99 






S3W j9«-9<l 




* 


l,07S ,1S-TS. 


11 9.939 


11-40 




9 


3,900 ; s«-« 




s 


1,111 ,i3-»s: 


H 9,574 


91-95 




a 


8,M4 I98-74 




4 


1,147 1418; 


IS 9,809 


91-70 




4 


3.968 


36-86 




9 


1.188 14-41 




14 9^44 


91-84 




5 


4^009 


3«-98 




• 


MIS U-«4 




19 M79 


91-98 




s 


4.fl3« 


97-10 




7 


I.M5 14-87 










7 


4,070 


37-99 




S 


1^1 15-10 




5 9,714 


91-18 






4,104 


97-84 




» 


I«7 IS -as 




1 9,749 


M-9« 




9 


4,138 


97-46 




10 


1,3*8 


19-93 




9 a,784 


11-40 




10 


4,179 


97-98 




11 


1,3«» 


19-74 




3 ,9,819 


M-M 






4,108 


17-70 




IS 


1,489 


19-94 




4 9354 


19-88 




19 


4,939 


9T-8J 




IS 


M71 


18-14 




9 .9389 


99-89 




13 


4,171 


97-94 




14 


l,i07 


16-84 




6 3,914 


29-98 




14 


430a 


18-06 




IS 


1^8 


18-94 




7 9,999 

8 19,994 


13-10 
93-94 




19 


4338 


98-18 




9 

1 


M79 
M19 


18-74 
18 -94 




9 ,3.099 
10 1 8,044 


38-38 
93-51 




8 


4371 


38-30 




3 


1^51 


1714 




11 1 3,099 


93-66 












3 


W»T 


17-84 




12 ; 3.184 


38-80 












4 
S 


1,713 
l,7S» 


17-34 
17-74 




18 1 3,169 
14 3#H 


38-94 
3408 












t 

7 

e 


1,7»6 
1,881 
1^7 


17-98 
18-19 
IB-SI 




19 .3,989 
8 ,3374 


94-33 
14-35 














1,808 


IB-SO 




1 1 3,309 


94-48 












11 

19 
II 
14 


1,989 


18-89 




8 3JI44 


34-61 












M7S 

a^ii 

9.047 
9.08S 
8,119 


18-87 
19-OS 




8 


8379 
3,41* 


24-74 
34-87 












19-39 
19-39 
19-89 




9 
6 
7 


8,449 
8,464 
8319 


39-00 
29 18 
39-38 












^C 
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Range Table for 64-pr. R.M.L. Gun of 64 Cwr. 



Based on Practice of 4th and 5th May 1874. 

Minutes 31,833. 

Charge, ID lbs. 

Projectile, common shell; weight, 64*5 lbs. 



Mean Elevation due to each 100 Yards of 


' Range, by Interpolation. 






• 

a 
o 

i 


Time of 
Flight. 


Tenths of 
Fuse. 


Distance of 
Object 


* 

1 


Time of 
Flight 


Tenths of 
Fuze. 


Distance of 
Object 


g 
1 


Time of 
Flight. 


Tenths of 
Fuse. 


yd& 

100 


o / 

7 


sevB. 
0-25 


_^ 


yds. 
2,600 


o / 
5 23 


sees. 
7-36 


16 


yds. 
5,100 








200 


16 


0-48 


1 


2,700 


5^40 


7-7 


17 


5,200 








300 


25 


0*72 


1-5 


2,800 


5 58 


8-04 


17 


5,300 








400 


34 


0-96 


2 


2,900 


6 16 


8-39 


18 


5,400 








500 


43 


1-21 


2-5 


8,000 


6 34 


8-74 


19 


5,500 








600 


52 


1-46 


3-5 


3,100 


6 53 


9-09 


19 


5,600 








700 


1 2 


1-72 


4 


3,200 


7 12 


9-44 


20 


5,700 








800 


1 12 


1-98 


4-5 


3,300 


7 32 


9-8 


21 


5,800 








900 


1 22 


2*25 


5 


3,400 


7 52 


10*16 


22 


5,900 








1,000 


1 33 


2-63 


6 


3,500 


8 12 


10*53 


23 


6,000 








1,100 


1 44 


2-81 


6-5 


3,600 


8 32 


10-9 


23 


6,100 








1,200 


1 56 


3-09 


7 


3,700 


8 53 


11*27 


24 


6,200 








1,300 


2 9 


8*38 


7-5 


3,800 


9 14 


11-65 


25 


6,300 








MOO 


2 22 


3-67 


8-5 


3,900 


9 35 


12*04 


25 


6,400 








1,500 


2 35 


3*96 


9 


4,000 


9 57 


12-43 


26 


6,500 








1,600 


2 48 


4*25 


9-5 


4,100 


10 19 


V2-83 


27 


6,600 








1,700 


3 2 


4*55 


10 


4,200 


10 41 


13-23 


28 


6,700 








1,800 


3 17 


4*85 


11 


4,300 


11 3 


13-64 


29 


6,800 








1,900 


3 32 


5-15 


11 


4,400 


11 25 


14-05 


29 


6,900 








2,000 


3 47 


5-46 


12 


4,500 


11 48 


14*46 


30 


7,000 








2,100 


4 2 


5*77 


12 


4,600 


12 11 


14-87 


31 


7,100 








2,200 


4 18 


6-08 


13 


4,700 


12 34 


15-28 


31 


7,200 








2,300 


4 84 


6*39 


14 


4,800 


12 57 


15*69 


32 


7,300 








2,400 


4 50 


6-71 


15 


4,900 


13 21 


16' 1 


33 


7,400 








2,500 


5 6 


7-03 


16 


5,000 


13 45 


16*51 


34 


7,500 









40153. 
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R^NGE Table fob 64-pb. Rifled M.L. Gw of 64 CwT.y asd 64-pb. 

CONYEBTED GUKS OF 7l AKD 58 CWT. 



Chargei 8 Iba. RX.G. powder. 
Projectile, common shell. ^ 



Mean Elevation due to each 100 Yards of Range, by Interpolation. 


Distance 

of 
Object 


Elevation. 


Time 
of 

Flight. 


Lengths 
Fuze. 


Distance 

of 
Object. 


Elevation. 


Time 

of 
Flight. 


Lengths 
Fuse. 


yds. 


o 


/ 


sees. 


ins. 


yds. 


o 


/ 


sees. 


ins. 


100 





10 


0*25 


0*05 


2,100 


4 


48 


6-16 


1-40 


200 





21 


0-60 


0-K) 


2,200 


5 


6 


6*51 


1-50 


300 





82 


0-75 


0-15 


2,300 


5 


25 


6-87 


1-60 


400 





48 


1*02 


0-25 


2,400 


5 


44 


7-28 


1-65 


fiOO 





55 


1*29 


0*80 


2,500 


6 


4 


7'59 


1-75 


600 




7 


1-57 


0*35 


2,600 


6 


24 


7-96 


1-85 


700 




19 


1-86 


0-45 


2,700 


6 


45 


8-32 


1-90 


800 




32 


2*15 ; 


0-50 


2,800 


7 


6 


8-70 


2-00 


900 




45 


2*42 


0-55 


2,900 


7 


28 


9*09 


2 05 


1,000 




58 


2-72 


0-60 


3,000 


7 


50 


9-47 


2-15 


1,100 


2 


12 


2-99 


0-70 


3,100 


8 


13 


9*87 


2*25 


1,200 


2 


26 


8-29 


0-75 


3,200 


8 


36 


10-27 


2-80 


1,800 


2 


40 


3-58 


O'SO 


3,800 


9 





10-68 


2*40 


1,400 


2 


55 


3-89 


0-90 


3,400 


9 


24 


11-09 


2-50 


1,600 


8 


10 


4*20 


0-95 


8,500 


9 


49 


11-51 


2*60 


1,600 


8 


25 


4*51 


1*05 


3,600 


10 


14 


11-98 


2-70 


1,700 


8 


41 


4*81 


1-10 


3,700 


10 


40 


12-35 


2*80 


1,800 


3 


57 


5-15 


1-20 


8,800 


11 


6 


18-77 


2-90 


1,900 


4 


14 


5-48 


1*25 


3,900 


11 


88 


15-19 


3-00 


8,000 


4 


81 


5*82 


1*35 


4,000 


12 





16-61 


8-10 
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Range Table fob 40-pr. R.M.L. Gun of 35 Cwr. Mabk II. 

Based on Practice of SOth January and 5th Februaiy 1874, also 15th 

April 1873. 
Charge^ 7 lbs. B.L.G. powder. 
Projectile, common shell; weight 38 '5 lbs. 



Mean Elevation due to each 100 Yards of Range, 


by Interpolation. 


<^ 1 




1 


1 


«M 1 




1 


1 


<M 




1 




istance o 
Object 


■ 

a 

1 


ime of 
Flight. 


enths of 
Faze. 


istance o 
Object 


• 

a 

i 
1 


ime of 
Flight. 


enths of 
Fuze. 




• 

1 


Time of 
Flight. 


enths of 
Faze. 


« 1 


» 


^ 


^ 1 


Q 


» 


H 


^ 1 




H 


yds. 


o / 


sees. 




yds. 


o / 


sees. 




yds. 








100 


9 


0*28 


— 


2,600 


5 38 


7-52 


14 


5,100 








200 


17 


0*47 


1 


2,700 


5 56 


7-88 


15 


5,200 








300 


26 


0*71 


1-5 


2,800 


6 14 


8-24 


16 


5,300 








400 


86 


0-96 


2 


2,900 


6 33 


8-61 


17 


5,400 








500 


46 


1-21 


2-5 


3,000 


6 52 


8-98 


17 


5,500 

* 




• 




600 


56 


1-47 


3 


3,100 


7 12 


9-35 


18 


5,600 








700 


1 6 


1-73 


8-5 


3,200 


7 32 


9-73 


19 


5,700 








800 


1 17 


1-99 


4 


3,300 


7 52 


10-11 


19 


5,800 








900 


1 28 


2-25 


4 


3,400 


8 13 


10-49 


20 


5,900 








1,000 


1 40 


2*52 


4-5 


3,500 


8 34 


10-88 




6,000 








1,100 


1 52 


2-79 


5 


3,600. 


8 55 


11-27 




6,100 








MOO 


2 4 


3 07 


5-5 


3,700 


9 17 


11-67 




6,200 








1,300 


2 17 


3*85 


6 


3,800 


9 39 


12-07 




6,300 








1,400 


2 30 


3*64 


6-5 


3,900 


10 1 


12-48 




6,400 








1,500 


2 43 


3-94 


7 


4,000 


10 23 


12-89 




6,500 








1,600 


2 57 


4-24 


7-5 


4,100 








6,600 








1,700 


3 11 


4*55 


8 


4,200 








6,700 








1,800 


8 26 


4-86 


9 


4,300 








6,800 








1,900 


3 41 


5-17 


9-5 


4,400 








6,900 








2,000 


3 56 


5*49 


10 


4,500 








7,000 








2,100 


4 11 


5-81 


11 


4,600 








7,100 








2,200 


4 27 


6-14 


12 


4,700 








7,200 








2,300 


4 44 


6-47 


12 


4,800 








7,300 








2,400 


5 2 


6-81 


13 


4,900 








7,400 








2,500 


5 20 


7-16 


14 


5,000 








7,500 


1 







Y 2 



Range Table fob 40-fb. Rifled B.L. CrCK or 32 Cwr. 



Charge, 5 lbs. R.L.G-. powder. 
ProjectUe, common shell. 











DbUnoe 
of 


Bleva^o. 


of 
Right. 


Fuze. 


of 


Elevftlion. 


Time 

of 
Flight 


Length, 


jdfc 


= , 


»«■. 


im. 


ydA 


o , 


sees. 


im. 


lOD 


10 




35 





05 


S,100 


5 87 




GO 


1-85 


300 


i> ai 




66 





10 


3,aoo 


5 45 




00 


1-40 


300 


33 




95 





15 


a,300 


6 4 




35 


1-45 


400 


45 




!5 


D 


ao 


a,40o 


6 94 




70 


1-55 


500 


58 




S5 





as 


2,500 


6 44 




05 


1-60 


600 


1 11 




6S 




35 


9,600 


7 5 




45 


i-:a 


700 


1 a: 




IS 




40 


3,700 


7 S7 


8 


80 


i-rs 


SOO 


1 42 




45 




SO 


3,800 


7 49 




90 


1-8S 


900 


1 57 




76 




flS 


2,900 








1,000 


a 13 




OS 




60 


3,000 








1,100 


a a9 




S5 




6S 


3,100 






i,aoo 


S 46 




70 




75 


8,900 






!,3» 


3 3 




00 




80 


3.300 








1,4M 


3 31 




30 




S5 


3,400 








1,500 


3 39 




65 




95 


3,600 








1,6 JO 


3 S7 




9S 




00 


3,600 








1.700 


4 iS 




30 




05 


3,700 








l,HOO 


* 33 




60 




10 


3,800 








1,900 


4 31 




95 




ao 


3,900 








!,000 


5 9 




30 


' 


35 


4,000 
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Baiygs Table fob 20-pb. Rifled B.L. Gun of 16 Cwt. 



ChargCi 2 lbs. 8 ozs. R.L.6. powder. 
Projectile, shot or shell. 



Mean Eleyation due to each 100 Yards of Range, by Interpolation. 



Distance 

of 
Object. 


Elevation. 


Time 

of 
Flight. 


Lengths 
Faze. 


Distance 

of 
Ol]ject. 


Eleyation. 


Time 

of 
Flight. 


Lengths 
Fuze. 


yds. 


o 


/ 


sees. 


ins. 


yds. 


o • / 


oCCd. 


ins. 


100 





11 


0-30 


0*15 


2,100 


5 58 


7*10 


3-80 


200 





25 


0-60 


0-30 


2,200 


6 19 


7-50 


4-00 


300 





39 


0«90 


0*50 


2,300 


6 40 


7-85 




400 





53 


1-25 


0*65 


2,400 


7 1 


8*20 




500 


1 


8 


1-60 


0-85 


2,500 


7 22 


8-60 




600 


1 


23 


1-90 


1-00 


2,600 


7 43 


8*95 




700 


1 


38 


2*25 


1*20 


2,700 


8 4 


9*30 




800 


1 


53 


2*60 


1-35 


2,800 


8 25 


9-70 




900 


2 


9 


2*90 


1-55 


2,900 


8 46 


10-05 




1,000 


2 


26 


3*25 


1*75 


3,000 


9 7 


10*40 




1,100 


2 


44 


3*60 


1-90 


3,100 


9 28 


10*80 




1,200 


3 


3 


3-95 


2*10 


3,200 


9 49 


11-20 




1,300 


3 


22 


4-30 


2-30 


3,300 


10 10 


11*55 




1,400 


3 


41 


4*65 


2-50 


3,400 


10 32 


11*90 




1,500 


4 





5*00 


2-70 


3,500 


10 54 


12*35 




1,600 


4 


19 


5-35 


2*85 


3,600 








1,700 


4 


38 


5-70 


3*05 


3,700 








1,800 


4 


57 


6-00 


3*25 


3,800 








1,900 


5 


16 


6-35 


8*45 


. 3,900 








2,000 


5 

1 


37 


6-70 

1 


3*65 

1 


4,000 
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Range Table pob 25-ph. Eifled M.L. Gun of 18,Cwt. 

Baaed on Practice of February and July 1875. 

Minutes 32,768, 33,604. 

Charge, 41b. E.L.G. 

FrojecUle, common and slii^>iiel shell, 25 lbs. 





Meu> Elevation due 


to each 100 Tudi 


ofBiuige,byIiiterpoUt 


"■■ 




^ 


i 


f 


•8 


1= 


1 




■5 

i 


•3 


.1 

1 


1! 




yds. 
100 


8 


le 




ca. 
88 


_ 


jd.. 

2,600 


6 12 


r 


18 


15-5 


ydiu 
6,100 








aoo 


18 




47 




a,700 


6 83 




50 




6,200 








800 


88 




71 


1-5 


3,800 


6 54 




88 




5,300 








400 


88 




96 




3,900 


7 17 




36 




5,400 








500 


49 




aa 


8-5 


3,000 


7 40 




64 




5,500 








600 


1 




59 




8,100 


8 3 


10 


03 




5,600 








700 


1 19 




es 


3-5 


3,S0O 


8 86 




48 


30 


5,700 








800 


1 S4 




14 




3,300 


8 50 


10 


83 




5,800 








900 


I SB 




48 




3,400 


9 16 




33 




5,900 








1,000 


1 49 




71 


5-5 


3,500 


9 43 




65 




6,000 








1,100 


3 a 




00 




3.600 


10 9 




07 




6,100 








1,800 


a IS 




30 




8,700 


10 36 




49 




6.800 








1.800 


a so 




61 


7-5 


3,800 


11 4 




93 




6,800 








WOO 


a 45 




9a 




3.900 


II 33 




35 




6,400 








1,500 


3 1 




B5 


8-5 


4.000 


13 


13 


78 




6,500 








1,800 


8 17 




58 


9-5 


4.100 








6,600 








1,700 


3 88 




91 




4,E0O 








6.700 








1,800 


8 49 




8S 


10-5 


4,300 








6.800 








1,»00 


4 4 




60 




4,400 








6,900 








S.000 


4 90 




95 


11-6 


4,500 








7,000 








9,100 


4 87 




30 




4,600 








7,100 








8,800 


4 55 




65 




4,700 








7,aoo 








_8,300 


5 13 




01 


135 


4,8U0 








7,300 












38 




4,800 
5.000 








7,400 
7,500 










JL 




_ 
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Bakge Table fob 16-pb. B.M.L. Gun of 12 Cwr. 



Chargey 3 lbs. 
Projectile, common or shrapnel shell. 



Mmn BlflYBlkm due to each 100 TardB of Bangei by InterpolAtion. 





I>isteiioe 

of 


EleTft- 
tion. 


Time 

of 
Flight. 


Lengthi 
Fuse. 


Distanoe 

of 
Oldect. 


BleT»- 
tion. 


Time 

of 
Flight. 


Fuse. 


Ttoths 

of 
Fuse. 


• 


Tenths 

of 
Fuse. 


Range. 


yd* 


o / 


sees. 


ini. 


yd». 


1 


sees. 


ins. 




yds. 




yds. 


100 





0'2S 


0*05 


2,100 


483 


6*26 


1*26 


1 


200 


U 


1,875 


200 





0*60 


0*10 


2,200 


4 61 


6*60 


1*80 


1*5 


206 


12 


2,020 


900 


7 


0-76 


0*15 


2,800 


6 10 


6*96 


1*40 


2 


890 


IS 


2,166 


m 


19 


1*08 


0-20 


8,400 


680 


7*82 


1*46 


2*5 


486 


14 


2306 


BOO 


on 


1*80 


0*26 


2,600 


560 


7*09 


1*56 


8 


075 


15 


2,446 


000 


au 


1*68 


0*80 


2,000 


610 


8*06 


1*60 


8*5 


666 


U 


8380 


700 


067 


1*86 


0*86 


2,700 


680 


8*44 


1*70 


4 


756 


17 


217U 


800 


110 


2*15 


0*40 


2,800 


661 


8*82 


1*76 


4*6 


840 


18 


2jm 


900 


124 


2*44 


0*60 


2,900 


712 


9*21 


1*86 


5 


926 


19 


2376 


1,000 


188 


2*78 


0*66 


8,000 


788 


9*60 


1*95 


5*6 


1«010 


20 


3,100 


1^00 


152 


3*02 


0*60 


8,100 


766 


10*0 


2*00 


6 


1395 


21 


8320 


1,200 


2 6 


8*82 


0*66 


8,200 


8 17 


10*41 


2*10 


6*5 


1A75 


22 


8386 


1,800 


221 


3*68 


0*75 


8300 


889 


10*88 


2*15 


7* 


UB5 


28 


MM 


1^400 


280 


8*94 


0*80 


8,400 


9 1 


11*26 


2*26 


7*5 


1386 


24 


3365 


1,000 


2 61 


4-26 


0-86 


8,600 


988 


11*70 


2*86 


8 


1,416 


85 


8380 


1,000 


8 7 


4-68 


0-90 


8,000 


940 


12*14 


2*45 


8*5 


1.406 


26 


8,790 


1.700 


828 


4*90 


1-00 


3,700 


10 9 


12*69 


2*55 


9 


1376 


27 


8396 


1,800 


840 


6*28 


1*06 


8300 


10 83 


18*04 


2*60 


9*6 


1350 


28 


8,905 


1,000 


867 


5*68 


1*10 


8,900 


10 67 


18*60 


2*70 


10 


1.785 






2,000 


4 15 


5*90 


1*20 4,000 


1122 


18*96 


2*80 











Banoe Table fob 12-pb. Eifled B.L, Gun ot 8 Cwt. 



Charge, 1 lb. 8 oze. B.L.Ci. powder. 
Projectile, segment shell. 



^* 



Mmh EI«TUion due toewh 100 Y«rfa of Eange, by IntetpoUtioii, 




DJjUnce 

of 
Object. 


ElerfttioD. 


Time 

of 
FUght 


of Fun. 
E-Tinie. 


DiituKe 

of 
Object. 


EleTstion. 


lliiie 

of 

Flight. 


E.Tiiw. 


yd* 


. . 


■ecu. 


ini. 


ydi. 


. , 


■ecs. 


int. 


100 


- 




_ 


a.ioo 


5 36 




95 


3 SO 


soo 


10 





so 





35 


3,200 


5 57 




*0 


3-70 


300 


18 





90 





45 


3,300 


6 19 




80 


3' 90 


400 


!7 




IS 





60 


3,400 


6 43 




35 


4-00 


soo 


43 




45 


" 


70 


3,500 


7 a 


8 


75 




coo 


58 




73 




85 


3,600 


7 36 




35 




700 


1 14 




09 




09 


3,700 


8 4 




75 




eoo 


1 sa 




40 




30 


3,800 


8 33 


10 


25 




.900 


1 so 




7S 




40 


8,900 








1.000 


S 8 




OS 




55 


3,000 








1,100 


S 36 




40 




75 


3,100 








1,300 


3 44 




70 




90 


3,300 








1,300 


8 3 


* 


OS 




05 


3,300 








1,400 


S 30 


^ 


40 




20 


3,400 








1,S00 


S 89 




75 




35 


3,500 








1,400 


3 se 




10 




55 


3,600 








1.700 


4 17 




49 




75 


3,700 








1.800 


4 36 




80 




95 


3,800 








1,900 


4 5S 




20 




15 


8,900 








a,ooo 


S 16 




60 




30 


4,000 
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Bange Table fob 9-pr. Rifled M.L. Gun of 8 Cwt. 



Charge, 1 lb. 12 ozs. R.L.G. powder. 



Mean Elevation due to each 100 Yards of Range, 

by Interpolation. 



o 

9 • 

11 

go 



g 



o bo 



yds. 
100 
200 



O f 







6 



300 U 



400 

500 

.600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 



26 



39 



52 



1 18 
1 31 
1 44 

1 57 

2 12 
2 28 

2 45 

3 2 
3 20 
3 38 

3 58 

4 18 
4 40 



sees. 



0*25 



0«50 



0-80 



1-05 



1*35 



1-70 



1 5 1*95 



2*25 
2-55 
2*85 
3-20 
3*55 
3*85 
4' 15 
4-45 
4-75 
5*10 
5*45 
5-80 
6*15 



f i 






g 

I 



« 60 



•s 



f^ 



Faze Scale. 



o 

Is 

8^ 



0) 
60 

I 





yds. 


O / 




2,100 


5 2 




2,200 


5 24 




2,300 


5 47 




2,400 


6 10 




2,500 


6 34 




2,600 


6 59 




2,700 


7 25 




2,800 


7 52 




2,900 


8 20 




3,000 


8 48 




3,100 


9 18 




3,200 


9 49 




3,800 


10 21 




3,400 


10 53 




3,500 


11 27 




8,600 






3,700 






3,800 






3,900 






4,000 





sees. 

6*50 

6*90 

7*30 

7*70 

8*10 

8-50 

8*90 

9*30 

9-80 

10*30 

10*80 

11*40 

12-00 

12-70 

13*45 



•I ^ 











yds. 










11 


1 


200 


12 


1-5 


300 


13 


2 


400 


14 


2-5 


500 


15 


3 


600 


16 


3*5 


700 


17 


4 


800 


18 


4-5 


880 


19 


5 


960 


20 


5*5 


1,035 




6 


1,110 




6-5 


1,185 




7 


1,260 




7-5 


1,335 




8 


1,410 




8-5 


1,485 




9 


1,555 




9*5 


1,625 




10 


1,695 





I 



ydfl. 

1,835 

1,965 

2,095 

2,225 

2,355 

2,475 

2,595 

2,705 

2,810 

2,910 



Case shot, 300 yaids = 1°. 
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Banob Table fob 9-pb. Rifled BX. Guk of 6 Cwr. 



Charge, 1 lb. 2 ozs. B.L.6. powder. 
Projectile, segment shell. 




Mean Elevation due to each 100 Yards of Range, hy Interpolation. 




Diitance 

of 
Oljeet 


Eleyation. 


Time 

of 
Flight 


Tienffths 
Fuse. 


Distance 

of 
Object 


Elevation. 


Time 

of 
Flight 


liniffths 

Fme. 


yds. 


o / 


sees. 


ins. 


yds. 


o / 


sees. 


ins. 


100 


— 


— 


— 


2,100 


6 25 


7*40 


3*65 


soo 


15 


0'65 


0*25 


2,200 


6 50 


7*80 


3*85 


300 


25 


0-95 


0*40 


2,300 


7 17 


8*25 


4*00 


400 


41 


1«25 


0'55 


2,400 


7 47 


8*70 




500 


59 


1-60 


0*75 


2,500 


8 19 


9*15 




600 


1 18 


1-95 


0*90 


2,600 


8 52 

w 


9*65 




700 


1 37 


2*25 


1*05 


2,700 








800 


1 56 


2*60 


1*25 


2,800 








900 


2 15 


2*95 


1*40 


2,900 








1,000 


2 34 


3*25 


1*65 


3,000 








1,100 


2 53 


3*60 


1*75 


3,100 








i,aoo 


3 12 


3*95 


1*90 


3,200 








1,300 


3 31 


4*30 


2*10 


3,300 








1,400 


8 51 


4*65 


2*25 


3,400 








1,500 


4 12 


5*05 


2*45 


8,500 








1,600 


4 33 


5*40 


2*65 


3,600 








1,700 


4 54 


5-75 


2-80 


3,700 








1,800 


5 15 


6*15 


3'00 


8,800 








1,900 


5 38 


6*55 


3*20 


3,900 








9,000 


6 1 


7-00 


3*45 


4,000 


m 




1 
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Bakoe Table fob 7-pr. Rifled M.L. Steel Gun, 150 Lbs. 



Charge, 4 ozs. F.G. powder 
Projectile^ double shell. 



Mean Eleyation due to each 100 TardB of Range, 

by Interpolation. 




yds. 

lOp 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 



o / 

1 18 

2 45 

4 12 

5 47 
7 26 
9 12 

11 4 
13 6 
15 14 
17 25 
19 42 
22 10 
25 
27 55 
30 55 
34 7 
87 37 



sees. 

0*76 

1'50 

2*25 

304 

3*84 

4'67 

5*52 

6*40 

7-35 

8*30 

9*33 

10*42 

11-60 

12*86 

14*23 

15*72 

17*33 



m. 
0*15 
0*25 
0*40 
0*55 
0*70 
0'85 
1*00 
1 15 
1*35 
1*50 
1*70 
1*90 
2*10 
2*35 
2*60 
2*85 
3*15 



yds. 
2,100 
2,200 
2,300 
2,400 
2,500 
2,600 
2,700 
2,800 
2,900 
3,000 
3,100 
3,200 
3,300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,900 
4,000 



Fnxe Scale. 





yds. 




1 


75 


12 


1*5 


no 


13 


2 


150 


14 


2*5 


185 


15 


3 


225 


16 


3-5 


260 


17 


4 


300 


18 


4*5 


335 


19 


5 


370 


20 


6*5 


406 


21 


6 


440 


22 


6*5 


475 


23 


7 


510 


24 


7*5 


545 


25 


8 


576 


26 


8*5 


605 


27 


9 


640 


28 


9*6 


670 


29 


10 


705 


30 


11 


765 


31 






82 



yds. 
825 
885 
940 
995 
1,050 
1,100 
1,150 
1,200 
1,250 
1,295 
1,340 
1,385 
1,425 
1,465 
1,505 
I 540 
1,675 
1,610 
1,645 
1,680 
1,710' 



Rakgb Table for 7-pr. Rifled M.L. Stebl Gnu, 150 Lbs. 



Charge, 6 ozb. F.G-. powder. 
Projectile, common ahell. 




Mean EleTation iae to each 100 Yards of Eaoge, 
by InterpoUlion. 


Fuce Scale. 


■B 


1 


it 




Sg 


1 


I 


h 


■B 


1 


u 


1 


jiB. 




«>o.. 


im. 


yd.. 










ydi. 




y*- 


100 


S6 







05 


2,100 










130 


II 


1.215 


aoo 


SO 







15 


2,S00 








1-5 


190 


12 


1,305 


300 


1 19 







as 


a,800 










950 


IS 


1,395 


400 


I 54 







30 


2,400 








S'5 


310 


14 


M7S 


BOO 


S 89 







40 


9,500 










370 


15 


MSS 


600 


3 S 







50 


2,600 










425 


16 


1,635 


TOO 


3 44 







SO 


2,700 










480 


17 


1,715 


800 


4 as 







70 


2,800 










585 


le 


1,795 


900 


3 9 







BO 


2,900 










590 


19 


1,875 


IrfOOO 


S 54 







90 


3,000 










645 


20 


1,950 


1.100 


6 41 




1 


00 


8,100 










700 


91 


2,015 


MOO 


7 30 




1 


10 


3,S00 










755 






1,300 


8 SI 




1 


90 


8,800 










810 






1,*00 


9 IS 




1 


30 


3,400 










865 






1.500 


10 14 




1 


45 


3,500 










sts 






1,800 


1115 




1 


55 


8,600 










985 






1,700 


12 n 




1 


70 


3,700 








9 


1,015 






1,B00 


18 30 




1 


80 


3.800 








9-5 


1.065 






1,900 


14 44 






95 


3,600 








10 


1,130 






S,000 


IC 




3 


05 


4,000 
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Range Table for 7-pb. Rifled M.L. Bronze Gun, 200 Lu3, 



ChargOy 4 ozs. F.G. powder. 
Projectile, double shell. 



Mean Elevation due to each 100 Yards of Range, 

by Interpolation. 


Fuze Scale. 


Distance of 
Object. 


• 

! 


Time of 
FUght 


Lengths of 
Fnze. . 


Distance of 

oyect. 


• 

1 


Time of 
Flight. 


Tjengths of 
Fuze. 


Tenths of 
Fuze. 


1 


Tenths of 
Fuze. 


1 


yds. 


O f 


sees. 


ins. 


yds. 










yds. 




yds. 


100 


26 


0*65 


0*15 


2,100 








1 


85 


15 


1,090 


200 


1 24 


1-29 


0*25 


2,200 








1*5 


130 


16 


1,150 


300 


2 30 


1*96 


0*35 


2,300 








2 


170 


17 


1,205 


400 


3 36 


2*69 


0*45 


2,400 








2*5 


210 


18 


1,260 


500 


4 44 


3*43 


0*60 


2,500 








3 


255 


19 


1,810 


600 


6 3 


4*20 


0*75 


2,600 








3*5 


295 


20 


1,860 


700 


7 27 


4-97 


0*90 


2,700 








4 


335 


21 


1,405 


800 


8 58 


5«77 


1*05 


2,800 








4*5 


375 


22 


1,445 


900 


10 36 


6-61 


1*20 


2,900 




• 




5 


415 


23 


1,485 


1,000 


12 31 


7-48 


1*35 


3,000 








5*5 


455 


24 


1,520 


1,100 


14 31 


8*38 


1*50 


3,100 








6 


490 


25 


1,555 


1,200 


16 44 


9*34 


1*70 


3,200 








6*5 


530 


26 


1,585 


1,300 


19 18 


10*42 


1*90 


3,300 








7 


565 


27 


1,615 


1,400 


22 6 


11 -.59 


2*10 


3,400 








7*5 


600 


28 


1,645 


1,500 


25 14 


12*96 


2*35 


3,500 








8 


635 


29 


1,670 


1,600 


28 53 


14*62 


2*65 


3,600 








8*5 


670 


30 


1,695 


1,700 


S3 16 


16*76 


3*05 


8,700 








9 


705 


31 


1,720 


1,800 


39 15 


19*62 


3*55 


8,800 








9-5 


740 


82 


1.740 


1,900 








3,900 








10 


775 


33 


1,760 


S,000 








4,000 








11 
12 
13 


840 
905 
970 


34 
85 
36 


1,780 
1,795 
1,810 




1 














14 


1,030 
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Range Table fob 7-pb. Rifled M.L. Bronze Gun, 200 Lbs. 



Charge, 8 ozs. F.6. powder. 
Projectile, common shell. 



Mean Eleyation doe to each 100 Tards of Range, 

by Interpolation. 






i 

o 



I 



« to 



i 



^ 



s 






I 



I? 



e 

S ■ 



Fuxe Scale. 



o 



& 



M 






yds. 


o / 


sees. 


ins. 


yds. 


o * 


100 


18 


0*36 


0*05 


2,100 


10 49 


200 


29 


0-76 


015 


2,200 


11 40 


300 


47 


1-17 


0-20 


2,300 


12 33 


400 


1 6 


1-58 


0-30 


2,400 


13 27 


500 


1 26 


2*00 


0-35 


2,500 


14 23 


600 


I 48 


2*42 


0*45 


2,600 


15 21 


700 


2 11 


2*85 


0*50 


2,700 


16 21 


800 


2 S6 


3*30 


0*60 


2,800 


17 23 


900 


3 3 


8*76 


0*65 


2,900 


18 27 


1,000 


8 31 


4-23 


0*75 


8,000 


19 82 


1,100 


4 


4*70 


0*85 


8,100 


20 39 


1,200 


4 81 


5*18 


0*95 


3,200 




1,800 


5 5 


5-67 


1*00 


3,800 




1,400 


5 41 


6*17 


I-IO 


8,400 




1,500 


6 19 


6*68 


1*20 


8,500 




i,eoo 


6 59 


7*20 


1*80 


8,600 




1,700 


7 41 


7*74 


1*40 


8,700 




1,800 


8 25 


8*80 


1-50 


8,800 




1,900 


9 11 


8*86 


1*60 


8,900 




2,000 


9 59 


9*43 


1*70 


4,000 


1 



sees. 

10*02 

10-63 

11-26 

11*90 

12*54 

13*20 

13*88 

14-58 

15*30 

16*04 

16*80 



ins. 




yds. 


1*80 


1 


150 


1*90 


1-5 


220 


2-00 


2 


290 


215 


2*5 


355 


2-25 


3 


420 


2-35 


3-5 


485 


2*50 


4 


550 


2*60 


4*5 


615 


2-75 


5 


680 


2*85 


5-5 


745 


3*00 


6 


810 




6-5 


875 




7 


985 




7*5 


995 




8 


1,055 




8'6 


1,115 




9 


1,175 




9-5 


1,280 




10 


1,285 




11 


1,400 


■ 




i 



12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 



yds. 

1,510 

1,615 

1,715 

1,815 

1,915 

2,015 

2,110 

2,200 

2,290 

2,380 

2,470 

2,555 

2,640 

2,720 

2,800 

2,875 

2,950 

8,025 

3,100 
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Bangs Table fob 7-pb. Stesl Rifled M.L. Gun of 200 Lb8. 



Based on Practice of 25/8/76. 

Minutes, 

Charge, 12 ozs. 

Projectile^ common shell. Weight, 7^ lbs. 



Mean Eleyation due to each 100 Yards of Range, by Interpolation. 


•s 


• 


% 


•s 


•s 




% 


'S 


•s 


• 


•s 




Distance 
. Object. 


1 


Time 
Flight 


1^ 


Distance 
Object. 


1 


Time 
Flight 


Lengths 
Fuze. 


Distance 
Object 


g 

1 


Tenths 
Faze. 


• 


yds. 


O f 


sees. 




yds. 


o / 


sees. 




yds. 








100 


18 


0-31 




2,600 


11 30 


11-05 




5,100 




1 


160 


» 




















1-5 


240 


200 


36 


0*62 




2,700 


12 13 


11-65 




5,200 




2 

2-5 


320 
400 


300 


54 


0-93 




2,800 


12 56 


12-25 




5,300 




3 
3-5 


475 
550 


400 


1 12 


1*24 




2,900 


13 43 


12-85 




5,400 




4 
4*5 


625 
700 


500 


1 30 


1-57 




3,000 


14 30 


13*46 




5,500 




5 
5*5 


770 
840 


600 


1 49 


1-90 




3,100 


15 21 


14-09 




5,600 




6 
6*5 


910 
975 


700 


2 9 


2*26 




3,200 


16 12 


14-74 




5,700 




7 
7*5 


1,040 
1,105 


800 


2 30 


2*62 




3,300 


17 8 


15-46 




5,800 




8 
8-5 


1,170 
1,230 


900 


2 51 


2*98 




3,400 


18 4 


16-14 




5,900 




9 


1,290 






















9*5 


1^0 


1,000 


3 13 


3-34 




3,500 


19 4 


16-84 




6,000 




10 
11 


1,410 
1,530 


1^100 


3 36 


3-71 




3,600 


20 4 


17 54 




6,100 




12 
13 


1,640 
1,750 


1,200 


4 


4*08 




3,700 


21 8 


18 24 




6,200 




14 
15 


1,860 
1,960 


1,800 


4 24 


4*52 




3,800 


22 12 


18 94 




6,300 
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FrqiecCile, double shell, 12 lbs. 
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